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PLANNING IN A SURPLUS LABOR ECONOMY 
By Louis Lefeber* 

In a planned economy where decision making is at least partially 
decentralized, the coordination of the diverse production and investment 
decisions with the aggregate national development plan is a fimda- 
mental problem of planning. In particular, if the free market prices are 
inconsistent with the social goals, the market-determined outputs of 
goods and services and the division of effort between production for 
current and future consumption will be less than socially optimal. This 
is obviously the case if the conditions for competitive pricing are not 
satisfied, i.e., if there are increasing returns to scale in production or 
certain externalities and imperfections whose effects on pricing are 
not corrected by government intervention. But even if all the necessary 
conditions are met, it is well known that pure competition will still not 
lead to a socially optimal resource use if the distribution of income is not 
socially optimal. This is likely to be the case in a labor surplus economy 
in which the supply of labor is infinitely elastic at institutionally deter¬ 
mined minimum wage rates,^ 

* The author is professor of economics, Brandeis University. This paper was prepared for 
and is reproduced with the permission of United Nations lidustrial Development Organi¬ 
zation, United Nations, New York (formerly the United Nations Centre for Ihdtistrial 
Development). The views expressed represent my own. I am indebted to Mr. Vishal Sabh- 
erwal, of the Indian Statistical Institute, for his statistical and computational contributiDn 
and to the Research Center in Economic Growth of Stanford University for generous proviaon 
of computational and other facilities. Also, since this paper is a continuation of some of my 
research undertaken during my Eord Faculty Researdi Fellowship, I take this opportunity 
to eicpress my continued appreciation to the Ford Foundation. Finahy, 1 should like to thank 
Stq[>hen Marglin for oirr discussions on this and related topics from which 1 have greatly 
benefited, and Renneth Arrow, V. K. Ramaswami, Maurice Scott, and T. N. Srinivasan for 
their use^ comments on an earlier version of this paper. None of them ^ould be hdd le^nsl- 
ble, however, for my errors. 

^ There is a growing body of literature on the welfare anal3rsis of labor surplus economies. 
Here Sen’s contribution [12] ^ould be mentioned, as well as Mai^Iin’s recent monograph [S] 
which provides, in addition to an exhaustive discussion of the literature, an advanced 
analysis of optimal growth in labor surplus economies. Both Sen and Margin confine their 
analysis, however, to one-sector economies which limits the generality of their policy con¬ 
clusions. This is rignificant, because—as will be shown below—^relative sectoral factor intenri- 
ties can have an important and occasionally dedrive role in the conduct of wage and emplpy- 
ment policies. A multisectoral analyris is presented in Defeber and Chakravaxty [5] winch ^ 
hoWiever, confined—^at the cost of ^eluding other welfare alternatives—to the <krivatbn of 
tune-minimizing routes to full employment. 
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The method of income redistribution suggested by neoclassical 
economics consists of a neutral personal tax-subsidy scheme, i.e., a 
direct transfer of purchasing power among individuals. But even apart 
from the problem of neutrality, such schemes cannot be relevant if no 
institutional means exist for their implementation as is typically the 
case in imderdeveloped surplus labor economies. There the most im¬ 
portant if not the only means of redistribution may consist of increasing 
the rate of employment. 

If a positive wage rate is fixed in an unemployment economy but 
markets are otherwise free to adjust, competitive free market hiring 
mil be carried to the point where the value of labor’s marginal product is 
equal to the given wage rate. Then, if profit maximization is undertaken 
for the purpose of generating the largest feasible investable surpluses, 
the competitive free market process leads to the fastest attainable rate 
of economic growth. In the process unemplo3ment is absorbed as fast as 
possible, but current employment is restricted to just that level needed 
to stay on the inaximal growth path.^ In this case consumption is only an 
intermediate activity with the function of physically sustaining the 
labor engaged in producing for the future. It can be shown, however, 
that if society values redistributed current consumption also per se, 
competitive free market processes result in a lower rate of employment 
and a higher rate of investment relative to current consumption than 
justifiable on social welfare grounds. Furthermore, if it is the rate of 
investment which is being held constant and the institutional wage 
rate is a poli<y parameter, a higher rate of emplo3ment and consump¬ 
tion may be attained by a planned and controlled location of resources 
than by market competition. 

. Two pomts need to be mentioned. First, for the attainment of a 
welfare optimum, intervention in the market process may be necessary. 
This is so bet^use in the short run, when the stock of other resources is 
fixed, raising employment above its competitive free market level 
necessarily lowers labor’s marginal product from equality to below the 
fixed wage rate. Hence, profit maximizing entrepreneurs can be induced 
to exceed the free rate of hiring only if the difference is made up to them 
by a suitable payroll subsidy. Second, rince an induced increase in the 
current level of redistributed consumption may result in lowering the 
rate of investment and, consequently, the rate of growth (rf employ¬ 
ment and consumption, each form of intervention—as well as non¬ 
intervention—^implies a sodal judgment about the d^ed balance 
between current and future welfare. 

These observations give a clue as to what types of mqdtis are suitable 
fcff planning in surplus labor economies. First, since the current level 

* See Lefeber and Cliakravarty [5]. . 
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and the rate of growth of employment are of central welfare interest, the 
model structure must expUcitily recognize the relationship between 
employment, consumption, and growth. Second, if the model is expected 
to 3deld, along with a plan, policies for decentralized implementation, 
the family of alternative plans which can be generated by the model 
must also include the free market solution.® Only in that case can the 
difierences between the price structure associated with the latter and 
the desired wdfare optimum be directly observed and the decentralized 
means for sustaining a nonmarket solution deduced. Third, the alterna¬ 
tive plans must be derived in response to clearly stated relative prefer¬ 
ences as to current and future welfare. These can be incorporated into a 
social welfare function which in the simplest case reduces to a set of 
relative weights for consumption and investments.^ In any case, the 
price relationships from which policies for plan implementation are 
deduced must be functions of relative social preferences. 

At one extreme, it is conceivable that no weight would be placed on 
growth so that current consumption would be maximized. This neces¬ 
sarily implies stagnation either in absolute or in per capita terms.® At 
the other extreme there is the already mentioned possibility of wanting 
to maximize the growth of consumption or employment without con¬ 
cern for temporal welfare.® It is more than likely, however, that social 
preferences—^whatever they may be—^wiH lie between these extremes.® 
Hence, any model to be used for planning should have the corresponding 
capacity of generating all relevant intermediate solutions. 

I. The General Argument 

In this discussion, a state of stuplus labor is said to exist when ( 1 ) 
given any wage rate, there is an incipient redundancy of labor; or ( 2 ) 

* Hence, the planning model must be of the optimizing type. However, optimization alone 
does not insure the existence of a free market analogue. This depends on the structure of the 
model, i.e., the spedhcation of the objective function and other constraints. Tor instance, 
models whose objective functions include certain strat^c variables (e.g., foreign investment} 
or have arbitrarily spedhed growth rates during the plan or in ^e post-terminal period, 
cannot generate solutions which reprsent free market analogues. 

^ The general form of sodal wdfare function should have as its arguments both the absolute 
levels and the rates of change of the relevant variables. However, in the contest of planning 
the substitution of the rate of investment for the different growth rates may be defensible not 
only on pragmatic grounds but also in terms of the analytical structure underlying most 
plmmiug models. Specifically, if investment and capital stock are homogeneous, the sub¬ 
stitution of the rate of investm^t for particular growth rates in the sodal wdfare function 
leaves steady state growth solutions un^ected. 

* If the objective is the maximization of some present discounted value eonc^t of con- 
fflimption, it can lead to growth only to the extent that the productivity of inv^tmsit exceeds 
the discount rate (see Chakravarty [1]). Then growth may have to be forced by constrsmts 
to obtain minimum rates of increase, as in Chakravarty and Lefeber [2] and In Eckaus lls].. 

* Sec Lefeber and Chakravarty Is], 

^ See Marglin [8] who forcefully makes this pemt 
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given a particular institutionally determined wage rate, full employ¬ 
ment cannot be attained by competitive/«« market processes.® Both of 
these definitions are consistent with the classical Mars-Lewis concept 
of an infinitely elastic labor supply at a given minimum wage rate.® 
Furthermore, both refer to a short-run state: in either of the cases full 
employment may be attained in the long run if the rate at which un¬ 
employment is absorbed exceeds the rate of growth of the labor force. 
The second definition is the more interesting, however, since it does not 
exclude the possibility that government intervention in free market 
processes may establish full employment even in the short rtm. For this 
reason, unless otherwise indicated, I shall always discuss the broader 
case covered by the second definition. 

In such an economy let us assume that two goods, investment (/) 
and consumption (C), are produced by labor (L) and capital (iO which 
at the initial time period are available in given fixed quantities and that 
the institutionally given real wage rate (iH) is specified in terms of the 
consumer good.^® Let us further assume that consumption by rent 
earners is included in in the form of a surplus of given fiixed proportion 
and that labor does not save from its wage income.^^ In this way profits, 
already net of consumption, can automatically flow into savings and 
with H) given the miniTniiTn amount of C produced in the economy is 
determined by the rate of emplo 3 nnent (E). 

Now the economy can be described by the following relationships: 


(1) 

I = F(Ki, Li)i 

(2) 

C = f(,Ko, La ); 

(3) 

w(Li + La) = iSE ^ C; 

(4) 

Ki + Kc -- Kit); 

(S) 

Li + La = E^ Lit) = 


Relationships (1) and (2) are the production functions; (3) states that 
the output of C cannot be less than the wage demand for consumer 
goods; (4) and (5) show the distribution of capital and labor between 

> This definition does not preclude certain potential ambiguities wMch will be clarified in 
the aiial}rsls. 

® Arthur Lewis [6] was the first to introduce, after Marx, the concept of an infinitely elastic 
labor supply. For a neoclassical analysis of Marx-I&e S 3 rstems see P. A. Samuebon [11]. 

“ I shall assume throu^out the analysis that production is subject to the law of constant 
returns to scale. However, the argument in Part I—except the analysis of growth—would 
remain unaffected if diminishing returns were to be assumed. 

“ Le., consumption by capitalists is a function of emplo 3 nnent. Alternatively, capitalists’ 
consumption could be made proportional to the total amount of capital in use, so that profits 
would again r^res^t a figure already net of consumption. The more neoclassical assumption 
that capitalists’ consumption is a function of profits may or may not be more realistic, but in 
either case, it would interfere with the simplicity of the anal 3 rsis. 
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the two processes at time L It is reasonable to assume that capital is 
scarce, hence (4) will always be binding; however, (5) leaves open the 
possibility that total employment E could be smaller than the potential 
labor force L which is growing at the rate n. If at the given wage rate w 
the supply of labor is infinitely elastic, (5) must be an inequality by 
definition. 

To be sure, the above relationships do not provide a basis for the 
selection of the desirable output combination; however, for any stipu¬ 
lated the alternatives open to society can be derived. To this end 
different outputs of C can be held constant and to each the correspond¬ 
ing highest feasible output of I can be computed from relationships (1) 
to (5). On the other hand, if the weights society places on current con¬ 
sumption and investment can be identified, the socially optimal output 
combination and the corresponding resource allocation can be directly 
deduced. Assume—as it will be shown below—that such weights can 
be identified and are denoted by Pc and Pi. In that case the weighted 
sum of the outputs (net national product valued at welfare prices) can 
be written as 

(6) F = PcC + Pil, 

which, if maximized subject to the constraints (1) to (5), yields at any 
given moment of time the optimal values of C and /.^ By varying the 
weights all alternative maximal output combinations can also be ob¬ 
tained so that the temporal alternatives open to society can be derived 
by this method also. The resulting relationship is the production possi¬ 
bility frontier between C and / which can be written as 

(7) / = /(C;w), 

and will be referred to as the feasibiUty function specific to w or FFw. 
Since w is a parameter subject to arbitrary choice, (7) represents a 
family of production possibility functions, one for each institutional 
wage rate. The question is then: how do the members of this one- 
parameter family of feasibility functions relate to each other? It can be 
shown without any formal argument that all of them are bounded by a 
transformation function which is derived as if the wage rate were deter¬ 
mined by free market competition and not institutionally specified. 

1. The Social Transformation Function (STF) 

If society were not to fix an institutional wage rate (i.e., w=0), then 
(3) would naturally remain nonbinding and the other four relationships, 

^ If it is stipulated that in the solution all variables must be non-native and that both 
production processes are subject to the law of constant returns to scale, then the solution of 
(1) to (6) can be readily characterized by the method of parametric programimng. See [3], 
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i.e., (1), (2), (4), and (5), would define a regular neoclassical guns-and- 
butter production possibility surface. This I shall refer to as the social 
transformation function (or STF) because, as will become evident, it is 
the boundary relationship referred to above. 

If there is no incipient redundancy of labor, i.e., if (5) is binding, the 
STF is a smooth, convex surface, such as the arc AGia Figure l.“ Then, 
if there exists a set of welfare weights, Po and Pi, the output combina¬ 
tion which maximizes the vdue of (6) is found at the tangency of the 
STF and a price-income line whose slope is defined by the ratio of the 
weights.^ Corresponding to this output combination the solution pro¬ 
vides a set of competitive market prices which also includes a free 
market wage rate. So as to differentiate the latter from an institutional 
wage rate, it will be designated by Uw. It is obvious that this market 
wage rate must be zero when labor is redimdant and positive when labor 
is scarce (i.e., if on the STF the marginal product of labor is positive 
when fully employed). In either case, as a condition of competitive 
equilibrium on the STF, labor must be so allocated as to equate the 
v^ue of its marginal product in all activities to this wage rate. Hence, 
when ® is zero, we can write 

(8) Pt^L = PiFlI 

where ft and Fl represent the marginal productivities of labor in the 
production of C and I respectively. An exactly analogous expression 
exists for capital which, if a> is zero, is identical to the condition of capital 
allocation in a competitive/ree market system. 

2, The Feasibility Function Specific to a Given Wage Rate {FFHb) 

Now consider the case of a poative institutional wage rate fixed in 
real terms at, say, w—vP. Relationship (3) now becomes relevant. 
Specifically, we are advised that, if production is to take place on the 
STF, the output of C must be at least as great as the wage-consumption 
demand of the fully employed labor force, so that to satisfy the latter 

“ The greater the total labor endowment relative to the capital stock, the ‘‘flatter” the 
transformation function. In the limit—If constant returns to scale production functions them¬ 
selves have dearly defined regions of redundancy—the transformation function between C and 
I mast be a straight line. This is so because then K is the only scarce input which, as long as 
the wage rate is zero, is always utilized with just the amount of labor suffident to lower the 
marginal product of labor also to zero. 

“ The price-income line is obtained by rewriting (6) in the form 

C « F/Pc - Fj/jPc! 

where V/Pa Is the intercept on the C axis and r^resents the value of the national product 
in terms of C. If the STF Is a strai^t line function, then a linear maximand, such as (6), 
could not yield a determinate solution at other than vertex points. In that case a noniin^ 
wdfare function or objective function sudi as discussed below, is necessary for a determinate 
sdfttiom 
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there must be some feasible nunimum output of C, function of Hi. This 
is found at that point on the STF where (3) just turns binding, i.e., 
where = C.“ K this takes place at point Bi in Figure 1, then it is 
obvious that the feasible segment on the STF consists of the arc ABi 
representing either a part or the totality of the FFw*, and that the arc 
BiG, being nonfeasible, is irrelevant. 

But what if. society desires a higher rate of investment than feasible 
at Bi? If the wage rate could be lowered below (3) would cease to be 
binding at Bi and more C could be sacrificed along the arc B£f for 
increasing the output of I. Assume, however, that the wage rate is being 
maintained at w*. Then consumption can be further reduced only if the 
rate of employment itself is pari passu diminished. It follows that if the 
output of I can at all be increased above its level at Bi, production will 
have to take place below the STF. 

It has to be demonstrated, however, that the sacrifice in consumption 
and employment can be matched by a compensatory increase in invest¬ 
ment, i.e., that the FFw* can have a continuation below the STF, as 
illustrated by the arc BiFi in Figure 1. On this point we can reassure 
ourselves by comparing the changes in the supply of and demand for 
C at Bi which occur if the marginal unit of labor is removed from the C 
sector. The loss in supply is the m arg i nal physical product (/i) and the 
reduction in demand corresponds to w*, both measured in imits of C. 
At Bi the following three posabilifies exist: 

^ Given a suj£clen% Itigh tp, them may be no feasible pt»nt on the STF. I shaS assoioe^ 
however, that this is not the case. 
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(9a) /i > w*i (9b) Jl = w*; (9c) /l < w*. 

Clearly, (9a) must be irrelevant to a surplus labor economy. The re¬ 
moval of the marginal unit of labor would reduce the supply of C by 
more than the wage demand. In such circumstances an increase in the 
total labor force without any change in the capital stock could lead to 
an increase in both wage-consumption and investment, a result in¬ 
consistent with the phenomenon of surplus labor.“ 

The case of (9b) caimot be dismissed as irrelevant. However, since 
the drop in the supply caused by the removal of the marginal unit of 
labor would just match the corresponding drop in the wage-consump¬ 
tion demand, no resources could be released from the C sector for use in 
the production of IP It follows that the output of I cannot be raised 
above what is feasible at Bi and the FFw* consists of the arc ABi. The 
significance of this case is that it represents the knife edge between the 
states of full emplo 3 ntnent and surplus labor. However, if w* is arbi¬ 
trarily selected the likelihood is inl^tesimal that (9b) should be satis¬ 
fied at the same point where (3) turns binding; hence, the relevance of 
this case is theoretical rather than practical. 

There remains the case of (9c) which does provide the opportunity of 
a tradeoff between consumption and investment. Here if the marginal 
unit of labor is retired into unemployment, the demand for C is reduced 
by a greater amount than the supply of C so that some resources can be 
transferred from the C into the I sector. Furthermore, as long as w* 
exceeds/i, this same procedure can be continued. However, because the 
capital stock is constant in the short run, as the rate of employment 
decreases, the capital labor ratio and labor’s marginal product in both 
occupations pari passu increase.^® As a consequence, the gap between 
fi and yi* diminishes and the rate at which resources can be released 
from the C for use in the I sector also diminishes. This is illustrated by 
the arc BiFi in Figure 1, where the marginal rate of transformation 
keeps increasing imtil it reach^ the vertical just when/t becomes equal 
to w*. At that point nothing could be gained from further reducing the 
rate of employment, hence at Fi the highest feasible rate of investment 

w Alternatively, if /i—which in a competitive free labor market also represents the real 
wage—exceeds then the institutional wage is a ceiling and not a floor; therefore, there 
can be no siir{flus labor problem. Of course, if the rate of growth of the capital stock (I/K) 
is less than the rate of growth of the labor force, in the long run the economy may slide into a 
state of soiphis labor. Hus will be discussed later. 

In fact, the elimination of the next unit of labor would already raise /d above w* resulting 
in a reduction of both outputs, i.e., in a feasibility function which bends backward from Bi 
to the origin. This can dearly be ruled out as ineffident under any welfare ^tem. 

“This assumes that the production functions permit smoothly continuous factor sub¬ 
stitution* With flzed coefficients the argument must be restated as in the linear programming 
example below. In either case, underlying the process is the increase of the aggregate (national) 
capital employment ratio. 
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is attained.^® Simultaneously consumption—which because of (3) con¬ 
strains the rate of employment aU along BiFi —reaches its miniTniiTn , 
i.e., just that level needed to maintain the TnayiTnuTn feasible rate of 
investment consistent with w*. 

Thus, the FFw* consists of two segments: the arc ABi which coincides 
with the STF and the arc BiFi which falls below it. It is evident, how¬ 
ever, that had we chosen a nonzero wage rate smaller than ler*—say 
V }**—then we could have increased the output of I along the arc AG 
past Bi. Such a FFw** is shown by ABJPi hi Figure 1. Analogously to 
the case of w*, (3) is not binding along the segment .45s, but constrains 
the rate of employment on the segment 5sCs which is below the arc 
AG. Thus AG constitutes a boundary relationship also for this feasibiKty 
function, and it would be easy to demonstrate that such must be the 
case with any and all possible FFio.^ It is in this sense that I=I(C; 
iv=0) should be thought of as the social transformation function. 

3. Conditions of the Social Optimum and the Shadow Prices 

As in the case of the STF, the optimum combination of outputs is 
found at the tangency of the price-income line formed from (6) and the 
FFH). The smaller Pi is relative to Pc, the more likely it is that the 
optimal combination of outputs will lie on that segment which coin¬ 
cides with the STF. Conversely, the greater Pi is relative to Pc, the 
more likely it is that production will take place on the segment which is 
below the STF. In the limit, when Pc is zero, i.e., if consumption is not 
valued per se, production will take place at that point of the FFat which 
corresponds to the largest attainable rate of investment consistent with 

In either case, associated with each maximum solution there is a set 
of shadow prices and the different segments of the FFib can best be 
characterized in terms of the latter. The prices themselves represent the 
direct and indirect contributions of the marginal units of each output or 
service to the value of (6). Formally they are derived from the mathe¬ 
matical conditions of the maximum of (6) subject to the relationship 
(1) to (5), but they can also be deduced from a general xmderstanding of 
how this economy miist function.® 

u In fact, for the same reasons as under (9b) a further reduction in the rate of en^>k>yment 
vould result in a backvard-bending feaal^ty rdationsh^. 

ta If 43 exceeds C/L at J~0, then the FFw must lie everywhere below the social trans¬ 
formation function with its vertex lower than A. In this case (3) is always bindii^ and full 
employment cannot be attained anywhere on the FFW. 

** Po«0 implies that the {oke-income line formed horn (Q is vertical to the / axis and 
tangent to 7=/(C; #) at itsmaximum. 

The relationships (10) to (15) below are actually differoitial relatfonshqs obtamed. by 
partially differentiating with lespert to the ou^ut and input vanaUes the following Lagrange 
exprestion: 
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To this end consider the uses of the two goods which enter the maxi- 
mand, i.e., relationship (6). Investment is produced for the provision of 
future consumption, but in a temporal reckoning constitutes nothing 
but a final good. Hence, the shadow price of I (Ui) is its direct contribu¬ 
tion to the value of the maximand, so that we can write 

(10) Uj = Pi. 

However, the same cannot be said about consumption, which is pro¬ 
duced for two distinct purposes: (a) as a final good for its temporal en¬ 
joyment and (b) as an intermediate good or an input to sustain the 
labor employed in turning out the national product. The first t)7pe of use 
is evident from the fact that consumption is a socially valued activity. 
The second is evident from (3): labor requires C in the same way as a 
tractor needs fuel. Though the two purposes of C are fulfilled simul¬ 
taneously, Pc values only its direct contribution to welfare, as attested 
by the fact that even if Pc is zero, i.e., if consumption is not valued per 
se, the output of C must still be positive at the level that corresponds to 
the maximum investment point of the FPub. It follows that there must 
be a market price {Uc), i.e., the price needed to bring forth the last unit 
of C, which cannot be zero under any circumstances and which must 
contain jsoth the arbitrarily given welfare valuation {Pc) and the im- 
plidt input valuation {Ucw). Accordingly, the market price can be 
written as 

(11) Uc — Pc Ucw- 

Now the relationships governing the allocation of resources can also 
be deduced. Denoting the rent of capital hy Ux and its marginal prod¬ 
uct in the two empio 3 unents by Fk and fz respectively, capital will 
be optimally used if 

( 12 ) UiFz-=Uz, 

and 

(13) Ucfz = Uz. 

These are the well-known conditions for the equivalences of the values 
of the marginal products. An analogous set must be available also for 
the employment of labor. The social cost of labor is determined, how- 


i>eC + PiI - - F] - Vo[C - /] - VcwllSLi ©Zc - C] 

- UkIKi + Kc- XW] - Uvlh + Le- m]. 

The Lagrange variables which can be interpreted as shadow prices are denoted by the Us 
where the subscripts identify the constraints they are associated with. Although the differential 
relationships should properly be written in the form of inequalities, 1 have not done so because, 
excq>ting the case where they are always binding. 
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ever, not only by its relative scarcity but also by the constraint on its use 
due to the consumption requirement. Correspondingly, the shadow wage 
rate (JJi) itself must have two component elements; a competitive 
wage rate {Uw) determined by labor’s relative scarcity, and the con¬ 
sumption requirement priced in terms of the input valuation of C. 
Accordingly,, the marginal equivalences regulating labor’s employment 
can be written as 

fl4) UiFl = Ul = Uw + Ucw^> 


( 15 ) Ucjft = Ul Uw + Ucw^‘ 

These relationships reduce to simpler forms if the segment of the 
FFiS where the optimal production is to take place can be identified. 
Specifically, we know that on the segment which coincides with the 
STF the consumption constraint (3) is not binding, because more C 
is produced for final use than is needed to maintain the labor force. 
Then, because C qua input is not scarce, its input valuation (Ucw) is 
zero so that Uc=Pc and Ul= Uw. Now (14) and (15) can be written 
as 

( 16 ) Fcfi = Uw = PiFl. 

Notice that this relationship is identical to (8), i.e., to the condition 
which governs the optimal allocation of labor when is zero. From this 
follows the first allocation rule in the surplus labor economy which is 
that: if the supply of consumer goods does not constrain the rate of 
employment, labor should be allocated as if the wage rate were deter¬ 
mined in a purely competitive free labor market and not institutionally 
fixed. 

On the other hand, when the FFiS is below the STF, consumption 
does constrain the rate of employment so that the institutional wage 
consumption is directly relevant to sotial allocation decisions. Then, 
because C as an input is scarce, Ucw is positive and, because labor is 
not fully employed, Uw is zero. It follows that UL=Ucwi», so that 
(14) and (15) can be written as 

/ 171 UiFl = Ucwio, 


(18) 

or, by substituting (11), 
(19) 


UcfL — UcwU>i 


UiFl = {Uc — -Pc)®, 
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and 

(20) UcfL “ (Uc - Pc)iS>. 

Now, as the second allocation rule in the labor surplus economy we can 
state that; if the supply of consumer goods does constrain the rate of 
employment, labor should be allocated so as to equate the market value 
of its marginal product in each sector to the mput value of the institu¬ 
tional wage rate. In other words, if the marginal products are valued in 
tpmns of the market prices, the institutional wage rate—because it 
represents not only the real wage cost but also the consumption of the 
Tnarginal unit of labor—^must be valued in terms of a price which is less 
than the market price by the value of the weight society places on con¬ 
sumption per se. 

The above condition also reveals that if a continuous adjustment of 
factor proportions is possible and if consumption is valued per se, the 
maximum investment point on the FFw cannot he socially optimal. This 
is evident from (20) which indicates that, if PC>0, then in equilibrium 
w>fL^ But we know from the discussion of (9c) that the point of 
Tna-rimuTn investment is attained only when ai=/i, and that if w>/l, 
the rate of investment cannot be at its maximum.^ 

It follows as a corollary that if consumption is valued per se, a competi¬ 
tive free market system cannot attain the social optimum in this labor 
surplus economyThis is so because the free market solution must 
necessarily coincide with that point of the FFw where the fundamental 
condition of private profit maximation, i.e., the equating of the margi¬ 
nal product to the real wage rate, is satisfied. The employer must pay 
the market value of w as the money wage rate so that the free market 

» » (20) can be resstated in the form fL/iif=(Uo^Po)/Uc, to show that in equilibrium the 
ratio of /x to iB must be identical to the percentage diSerence between the market and the 
wel^e price. Only if the latter is zero can the two be identical. 

** This can also be shown if, by eliminatmg the shadow prices from relationships (10) to (15), 
the marginal conditions are restated in terms of the ratios of marginal productivities. Notice 
that on that segment of the FFW which is below the STF the market price of C differs from 
its welfare price. Hence, on that segment there must be two sets of tangency conditions: one 
in the output and one in the utility space. The condition in the output space is given by 

Il/Fl - Uj/Uc ^/k/Fk, 

and in the utility space by 

Fx/Fc « (fL/FLWiW 

In the latter the ratio of the marginal products is weighted by the percentage gap between S) 
and /x. When Pc>0, then ®>/l and the ratio is positive, so that the slope of the FFw at 
the tangency is neptive. When Pc^O, then and the gap vani^es. When /l>®, the 
expression is negative signifying a “h 5 q)er-n^ative” marginal rate of transformation, i.e., a 
backward bending s^ment on the FFw. The implication is that the mfl.TiTrmm of /=/(C; W) 
is at Pc*0. (Note that with constant returns to scale the convexity of the feadble r^bn is 
assured so that there is no need to consider the second order condition.) 

» Exception must be made for the knife edge case (9b). 



LEFEBER: SURPLUS LABOR ECONOMY 


355 


condition of profit maximization would be 

( 21 ) UjFl ^Ucfu>= Uch^ 

The social conditions of optimal allocation reduce from (19) and (20) 
to (21) and /i, becomes equal to w only when Pc is zero which is at the 
maximum investment point. Hence, the fnaximum investment point 
represents the free market solution in the labor surplus economy. 

4. The IdentiUcation of the Welfare Weights 

The derivation of the shadow prices hinges, of course, on the knowl¬ 
edge of the welfare weights Pj and P<?. If the welfare fxmction is known, 
the ratio of the two, i.e., the relative weights, can be identified as the 
slope of the FFw or the welfare fxmction at the point of tangency. In 
that case, the shadow prices represent the increments in utility with 
respect to particular activities. Welfare functions, however, may be 
too general to be directly applicable to this approach to quantiative 
planning: their arguments are the temporal levd and the rate of growth 
of C and their values are not cardinally measxirable in terms of income. 
Instead, to fit the conditions of this analysis, I shall adopt a simpler re¬ 
lationship—to be referred to as the objective fxmction—^which cur¬ 
rent consumption and investment as its argximents and a scale which is 
so chosen as to permit the cardinal measurement of social welfare in 
terms of income.^ 

The specific form of the objective function is given by 

(22) U = O^p^U 

The exponent ^ is a parameter representing the proportion of invest¬ 
ment and (!—:#>) the proportion of consximption in the national product 
valued at welfare prices. In other words p is the social average pro¬ 
pensity to save and (1—^») the social average propensity to consume out 
of income valued at welfare prices. The choice of a particxilar p repre¬ 
sents a fundamental sodal decision about the desired balance between 
current and future welfare. 

If (22) replaces (6) as the maximand then Pi and Pc are themselves 
determined as shadow prices in a process of optimization. Their values 
are then given by 

(23) Pi^pU/I, and Pc ^ (1 - p)U/C.^^ 

But because the scale of Z7 is so chosen as to be cardinally measurable in 
terms of income, we can write 

(24) Pi^pYjl, and Pc^^\-p)Y/C, 

** For this purpose the function must be first order homogeneous. 

^ These can be directly obtmned by partially differentiating (22) with respect to / and C. 
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where Y is the eqtiilibrium level of income valued at welfare prices and 
C and I are the equilibrium rates of output. 

With the introduction of the objective function the two arbitrary 
welfare weights are replaced by a single policy parameter which has 
intuitive meaning for the planner.®® The larger p is, the greater is the 
weight on investment and growth relative to consumption per se. In the 
limit) as is evident from (24), the welfare valuation of C is zero.®® 

S. Policies for Attaining the Social Optimum 

The discussion in 3, above, suggests that, if production takes place at 
any but the maximum investment point on the FFw, in the absence of 
government intervention the market mechanism returns the economy 
to the free market solution. In fact, as long as the marginal cost of labor 
exceeds the marginal revenue due to the last unit of labor, the natural 
response of profit maximizing employers in stable markets is to keep 
lowering the rate of employment. By this method the marginal product 
is raised to the point where it equals the wage rate and the conditions 
of profit maximization are satisfied. In the process, the free market 
forces lead to the largest attainable rate of investment at the expense of 
employment and redistributed consumption. 

But what if the free market solution is inconsistent with social prefer¬ 
ences, which must be the case if consumption is valued per se? Then the 
market forces must be offset either by imposing direct controls on re¬ 
source allocation or by amending the price system so as to encourage 
individual entrepreneurs to use resources in the socially optimal pat¬ 
tern. 

The comparison of (19) and (20) with (21) reveals that there is a 
difference between the private and public cost of (or benefit from) the 
last unit of employ^ labor. The private benefit is the market value of 
the marginal product in each sector and the private cost is the market 
value of to be paid as the money wage rate by the employer. What is 
registered in (19)-(20) but not considered by the private employer is 
that the wage payment turns directly into consumption—a socially 
valued activity—^which directly augments the welfare value of the na¬ 
tional product by the amoimt PdS. This is a nonmarket benefit which, 
if the socially optimal rate of employment is to be attained by decen¬ 
tralized means, must mther be added to the marginal market returns 
imputable to labor or subtracted from its cost. 

It is evident that a payrroll subsidy of Pc® per rniit of labor is just 

As added advaiitagej if the preparation of the plan requires the application of linear 
programiniag, the fixed coejBBicient approximation of (22)—as mil be seen in Part 11—permits 
the derivation of single valued solutions which a linear mashnand such as (6) would be inca¬ 
pable of ^eiatiBg at other than vertex xxnnts. 

^ When or (22) represents linear masmands which are horizontal or vertical to 
the 1 axis, respectively. When 0<^<1, the function is a rectangular hyperbola 
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right for the purpose. But what should be the source of the funds for 
such a subsidy? Inspection of the functional distribution of income 
among the productive factors, i.e., the factor shares imputed to scarce 
resources, provides the answer. It will be different, of course, on the two 
segments of the FFiv. 

When consumption constrains the rate of employment, i.e., on that 
segment of the FFnb which is below the STF, labor is underemployed, so 
that capital is the only scarce resource. Hence, the entire welfare value of 
the national product must be imputed to capital as rental income and we 
can write 

(25) UKK{t) = Pjl + PcC. 

At the free market point, when Pc=0, the welfare value of the national 
product consists of the value of investment. In that case no payroll 
subsidy is required, because the entire market value of the C output is 
paid out to labor in the form of wages. On the other hand, when Pc 
is greater than zero, there is a gap of PciJb between the money wage rate 
and the social cost of labor, requiring a total payroll subsidy of Pc&E 
or, because of (3), PcC. If this amount is taxed away from the rental 
income of capital and returned to the employers in the form of the sub¬ 
sidy, total rents after taxation amomit to 

(26) rK(t) = Pil, 

where r is the rate of return to capital after profit taxation. 

The gap between the private and socM cost of labor, which was shown 
to correspond to the welfare valuation of can also be expressed in 
terms of the market price of C. From (20) the subady required per unit 
of employed labor (Sb) amounts to 

(27) Sb = Ua(i^ — /i) = Pc®. 

It goes without saying that the higher the desired level of employment 
the greater the labor intensity of production (or the lower labor’s margi¬ 
nal productivity) must be, and hence, the larger the payroll subady 
must be relative to the value of labor’s marginal product. In Ae limit, 
if labor were redundant even on the STF, all wages would have to come 
from subsidies. 

When consumption does not constrain the rate of emj^oyment, i.e., 
when (3) is not binding, the FFob coincides with the STF, Then, if labor 
is scarce, part of the total income must be imputed also to labor. The 
share corresponds to what in the absence of an institutional remunera¬ 
tion labor’s competitive free market wage income would be, i.e., UwL 
or PcfiE.^^ Then the imputed rental income of capital can be iriitteii 
as '•.■.■■■ 


See relationAip (IQ. 



358 


THE AMERICAN ECONOMIC REVIEW 


(28) = Pil + PaC - UwL = Pil + Pa(C - fiL). 

The need for a payroll subsidy exists also on this segment of the FFw. 
The expression under (27) is valid but, because FF-S) coincides with 
the STF, the market price (Z/c) is identical with Pc, so that the sub¬ 
sidy per unit of labor can be written as 

(29) 5l = Pc(®-/l). 

In addition, we must remember that on this segment of the FFv) (3) 
is not binding, i.e., the C output exceeds the wage demand. The value 
of this surplus is already included in the share of capital tmder (28) but 
its market must still be identified. Since consumption from rents is by 
assumption zero, it is up to the government to purchase the surplus at 
the price Pc for redistribution, storage, or for some other purpose. This 
indicates the need for further profit taxation in the amount of 

(30) Tc = Pc{C - ivL). 

The rental income after taxes is obtained by subtracting the payroll 
subsidy and the tax for the purchase of the surplus goods from (28). 
If f again stands for the profit rate after taxes, 

(31) rJf(i) = UizK(t) — LSb — To ~ Pil> 

Note that whether the purpose of taxation is to finance simply a 
payroll subsidy or to purchase the surplus of consumer goods as well, 
the resulting rental income after taxes—as shown by (26) and (31)— 
coincides with the value of total investment. Recall now the objective 
function (22) whose exponent f was defined as the social average pro¬ 
pensity to save out of the national product at welfare prices.*^ Since the 
two weights Pi and Pc could be expressed in terms of this single param¬ 
eter, based on (24) we now can write 

(32) tY = PiI 
and by substituting either (26) or (31) 

(33) ^7 = rK{t). 

In other words, rental income after taxes must equal the desired social 
rate of savings. When surplus labor exists (i.e., when (5) is nonbinding 

* Remember, though, that the income concept from which the social savings rate is ob¬ 
tained is based on welfare prices and not on market prices customarily used in national income 
accounts. Whereas the welfare price and market price of / are identiral, this is not always the 
case with the consumer good as indicated by the discussion preceding (11). National income 
accounting would use the market prices TJi and I7c to value the products and to account wages 
and profits as UoStL and resp^vely. These, being €x post magnitudes represent¬ 

ing the market outcome afta: the applinition of the tax-subady scheme, could coincide with 
welfare values only if Uc^Pc, i-e., on the STF itself. 
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so that Uw=0 either because the FFw is below the STF, or because 
there is an incipient redundancy of labor on the STF) we can further 
write 

(34) pY = pUxKit) = rKit), 
from which 

(35) r = pUs:. 

It follows that the rate of return tax must be (1—^). In the free market 
solution, when p is equal to one (i.e., when the social valuation of con¬ 
sumption is zero), then the tax rate is zero, and r is identically equal to 
Uk. 

6. Growth and Welfare Optima 

The pl annin g problem cannot be solved, of course, without con¬ 
sidering the time path of consumption and emplo 3 rment. In the tem¬ 
poral solution, to each welfare optimum on the PPw a unique levd of I 
corresponds. If I is homogeneous and the capital stock is optimally 
divided between the two sectors, then I/K(fy represents the instan¬ 
taneous rate of growth of the capital stock. The higher the rate of invest¬ 
ment relative to the stock of capital the higher wiE be the rate of capital 
accumulation. However, the effect of the latter on the rates of growth of 
other activities cannot be deduced without knowing the exact condi¬ 
tions prevailing elsewhere in the economy. 

As long as surplus labor exists (i.e., w^n (5) is nonbinding) capital 
is the only scarce input. In that case, with constant returns to scale in 
all activities, it is evident that the outputs of I, C, income, and employ¬ 
ment must grow at the same constant rate as the capital stock.^ Let iis 
denote this balanced growth rate by where the subscripts represent 
the particular social savings rate and the real wage rate. Then we can 
write , 

( 36 ) = i/m« 

However, the real rate of return to capital after taxes is defined by 

(37) q = r/Pi, 
and from (32)-(33) we know that 

(38) Pil = rK(t). 

If initially the capital stock is not optimally divided among the sectors^ Le.^ if the S37stem 
starts out from arbitrary initial conditions, th^ the path vrill as 3 nnptotij^y appioa^ the 
balanced growth path as long as capital is the only s(^ce input. *1^ requires, however, that 
the production functions have the ^ditional property g(0)«0, ooand 

(jfe) =»0, where jfe is the capital labor ratio. 

For the sake of this argument, it is assumed that I Te^tesenis net investment 
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From this last expression, by substituting for r in (37), we obtain 
(39) q = I/m = 

In other words the growth rate is identically equal to the real rate of 
return to capital.®* The latter wiU naturally be at its highest when pro¬ 
duction takes place at the maximum investment point of the FFw, 
which is another reason why that point must represent the competitive 
free market solution. 

The free market solutmn is socially optimal only if consumption is 
not valued per se, i.e., if p equals one. For any p less than one, the rates 
of current consumption and emplosment are larger than in the free 
market solution, but because the corresponding investment is lower, 
their rates of growth are also lower. Each particular solution requires a 
different length of time for the elimination of imemployment, so that the 
choice of ^ in fact implies a choice among growth paths which have 
distinct income distributional consequences. 

Starting from an initial state of unemployment, the rate of growth 
associated with the free market point on the FFib defines the time mini¬ 
mizing path to full emplo 3 Tnent.®® This is shown in Figure 2 where (in 
semi-log plotting) the full employment ceiling is represented by the 
upper line (itself growing at rate ») and where the equilibrium time path 
of employment corresponding to ^ = 1 starts out at Log £i. The slope of 
this Ihie is the maximal rate of growth requiring the greatest initial 
sacrifice in terms of temporal emplo 3 nnent and consumption of which the 
system is capable given that Hb—vs*. If consumption is valued per se, 
i.e., if ^ is smaller than one, the path starts out with a higher ioitial rate 
of employment and consumption, but the rate of growth is lower and 
hence the time needed to attain full employment is longer. This is illus¬ 
trated by the path starting at Log Ei in Figure 2. The smaller p is, the 
smaller the equilibrium growth rate. If the latter is less than «, it is 
insuflScient for reaching fuU employment. It is possible, of course, that 
even the maximal growth rate (i.e., at 1) could be less than «. In 
that case fuU employment could not be attained without a cut in the 
wage rate. 

The preceding analysis is relevant only if the growth path starts out 
from an initial state of unemployment. But if fuU employment is feasible 
anywhere on the FF &—as we assumed could be the case—the govern- 

^ Given the savings assumptions and a constant marginal utility of income, this rate of 
return also represents the rate of interest. Furthermore, since q is the real rate oi return after 
the application of the corrective tax-subsidy scheme, it is al^ the social rate of interest. 
Howevar, if consumption by capitalists were represented not as a <^nstant proportion of 
but as, a function of i^ther the capital stock or the rate of return, the intarest rate would 
exceed the growth rate. 

»* See Lefeber and Chalnavarty [5], Note that this path conforms to “the golden rule” of 
capital accumulatian. See Phd^ [10]. 
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ment may want to move immediately to establish full employment with 
the help of a tax-subsidy program. With such a move the rate of growth 
of emplojrment would be limited to the growth of the labor force and 
the resulting growth path would not be balanced.®* Of comrse, the 
government would want to pursue this policy only if full emplo 3 rment 
could be maintained also in title long run. This requires that as long as ® 
exceeds/i, the rate of growth of the capital stock (J/S) should exceed 
the rate of growth of the labor force («). If I/K were less than » then 
the rate of growth of the consmner good output would also be less than 
» and full employment coidd be maintained only temporarily. When the 
full employment demand for C could no longer be satisfied, the economy 
would have to revert to a state of unemplo 3 rment. 

7. The Effe<A of Changing tite Wage Rate 

If the growth rate associated with the free market solution is less 
than the rate of growth of the labor force, the institutional wage rate is 
incompatible with emplojrment objectives- Then, only by cuttii^ w 
from w* to some w** can ^e minimum consumption requirement of the 
fully employed labor force be lowered to permit the increase of the rate of 
investment (growth). The new FFw** would have the form of ABiFs in 
Figure 1 if condition (9c) were again satisfied, i.e., if at the 

point where (3) becomes binding.. One must keep in mind, however, 
that the case may be different. The marginal products of the inputs do 
change along the STF; hence, it could happen that a change in the wa^ 
rate—depending on the induced changes in the output combination and 
in the Tnarginal products—^might rrault in the elimination of the gap 

* Balanced ^owth in foU etnploymeat leqoiies both, that pxodnctiiHi shonld takp {Aue 
at a free ma&et point on the STF (as in case 9b) and that I/K ^oid be the sam e as w. 
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between w and/i in full employment. If this were the case, the change 
in the wage rate would also eliminate the state of surplus labor. Fur¬ 
thermore, depending on the relative factor intensities in the two indus¬ 
tries, this same result may be possible in response to either a decrease 
or an increase in the institutional wage rate.®^ 

This is an important result. It implies that if there is no incipient 
redundancy of labor, a state of surplus labor cannot be unambiguously 
identified without reference to a specific wage rate.®® But more signifi¬ 
cant than that is the further implication that the employment effects of 
wage changes cannot be determined in the surplus labor economy with¬ 
out taking into account also the prevailing sectoral factor intensities. 
Specifically, even though a wage cut accompanied by a tax-subsidy 
scheme can always result in a higher rate of total empio 3 mient, the 
same cannot be said with certainty about the free market consequences 
of a wage cut. This is quite evident in the case of fixed coeflScient 
technologies where the direction of the change in the rate of employ¬ 
ment is determined by factor proportions alone. For instance, in the 
numerical analysis of Part II, the rate of emplo 3 anent in the free market 
solution—contrary to traditional expectation—always decreases in 
response to a wage cut because the direct and indirect labor require¬ 
ments of investment are lower than in consumer good production. 
Depending on the circumstances, such results may also be possible with 
variable proportions. However, because factor substitution in response 
to a wage cut may or may not offset the infl^uence of relative factor inten¬ 
sities on the demand for labor, for an a priori judgment on the employ¬ 
ment effects of a change in the wage rate one needs more specific knowl¬ 
edge about the structure of production. 

Finally, it is interesting to note that when incipient redundancy 
prevails—as it does in the numercial analysis—^if we choose to hold 
constant the growth rate instead of w, the maximal growth path cor- 

^ Conader the case where the C sector is labor intenave relative to the I sector. Then, as 
is well known from trade theory, Jl must increase as the output of C is diminished along the 
STP. If ® is cut from w* to the C output can be lowered along the STF from its previous 
limiting levd at Bi to the new point where (3) ^ain turns binding. If /l rises above w** before 
this point is reached, the conchtions discus^ in connection with (9c} cease to exist; instead, 
the case of (9a) becomes relevant. In other words, relative to the new institutional wage rate, 
there is no state of surplus labor. 

Consider now the converse case where the C sector is relatively capital intensive. If then 
the output of C increases along the STF, so does /l. An increase in lti calls for an increase in 
the full employment demand for C. If in the process /l rises above the new ® so (?c) 
ceases to hold, the , state of surplus labor is eliminated. In this case, however, the capacity 
to invest is diminished and if in the process I/K were to fall below », in tline the economy 
would have to revert to a state of surplus labor. 

» To avoid the definitional ambiguity, T. N. Srinivasan has suggested in private corre¬ 
spondence that, in the absaice of incipient redundancy, a surplus labor economy shoiild be 
characterized as one in which (a) the savings assumptions of this analysis hold and (b) the C 
sector is more capital intensive than the I sector and hence there is redundancy of labor at 
any specific some minimum value. 
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responding to />= 1 is not the fastest to full employment. For instance, 
assume that investment is maintained at the rate Ji in Figure 3. Then 
with a suitable cut in the wage rate and a corresponding tax-subsidy 
policy we can move from Fi to Di on the STF. The rate of growth re¬ 
mains unchanged at Ii/K(t). At the same time, emplo 3 mient at Di is 
larger than at Fi. Hence, for a given growth rate,’ the government-sus¬ 
tained path associated with Z?i will not only lead to full employment 
faster than the free market path but in addition will provide a higher 
current rate of consumption. 

II. Numerical Analysis 

The preceding analysis can readily be incorporated into a com¬ 
putable planning model. For purposes of demonstration I adopt a 
simplified linear programming framework which in addition to con¬ 
sumption and investment also accounts for intermediate output flows 
and foreign trade. The computations make use of data relating to the 
Indian economy in 1960 but it should be quite dear that the intention is 
to illustrate and not to draw authoritative conclusions about develop¬ 
ment strategy in India. 

1. The Structure of the Planning Model 

As a fixed coefficient approximation of the previous objective func¬ 
tion we assume that 

(40) Y = min [l/p, C/(l - p)], 0 ^ g 1; 

where p corresponds to the parameter of (22). In the linear progr amm i n g 
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model we maximize income, Y, subject to the constraints summarized 
in Table 1 which include (40) As before, in the solution all variables 
must be non-negative. 

There are three outputs Xx, Xz, and Xz, representing the capital 
goods, the consumer goods, and “universal intermediary”^® sectors, re¬ 
spectively. The first two sectors each produce a final domestic output, 
I and C, as well as exports (JSi, E 2 ) and intermediate outputs for exclu¬ 
sive use within the sector of origin {Xxi, Xz^. The third sector produces 
only intermediate goods which are for use in all three sectors (Xsy). 
In addition, each sector requires imports (Af*), labor (i<) and capital 
The flow, import, labor and capital coefficients are denoted by 
an, mi, It and h, respectively. 

The block triangular structure of production is readily depicted in 
Table 2 which is self-explanatory.® Clarification is required only on two 
points. First, Table 2 does not indicate the wage demand for consumer 
goods which is expressed by the next to the last direct constraint in 
Table 1. Second, according to the balance of payments constraint, total 
imports (M) must equal a constant (e) times total exports (£).® The 

” The constraints of the maximum problem can be obtained from Table 1 by the “direct** 
reading of the programming matrix. Specifically the central matrix (25X25) of the coeflSicients 
is to be post-multiplied with the column vector (25X1) of db.oice variables, written for con¬ 
venience as a row vector and located at the top of the center matrix. The constants of the 
constraints are given in the column vector (25X1) on the ri^t-hand ride of the central 
matrix. This has only one non-zero term, K(t), 

The associate “dual” problem of cost minimization has UzKit) as its minimand (where Uk 
is the rate of return on capital). The constraints are obtained by the dual reading of the 
matrix. The column at the Mt-hand side is the vector of dual (price) variables. By succesrively 
multiplying vectoriaJly the column of dual variables with each column of the central matrix,^ 
we obtain the homogeneous part of each dual constraint. The constants are given by a column 
vector (25X1) which is for convenience written as a row vector below the central matrix. 
Here, the only non-zero term is the price of F, which is arbitrarily chosen as one. 

Alan Manners terminology. In fact, the structure of production follows his concept of 
block-triangularity. See [7]. 

" The values of the parmneters are based on the structure of the Indian economy in 1960, 
as described in the two sources [7 ] and [9]. However, the information was not aJwa 3 rs avail¬ 
able in that form which meets the specifications of this model and in the process of adaptation 
much accuracy may have been lost, for which the authors of the dted references cannot be held 
re^nsible. 

^ Hote that this specification maintains the homogeneity of the constraint and hence is 
consistent with balanced growth. The same is the case with the capital constraints which 
permit the optimal distribution of the initial capital stock. The system could, of course, be 
specified to start firom arbitrary initial conditions; however, the gain from a possibly better 
approximation of the true initiai conditions may be more than offset by the arbitrariness of 
the consequent sectoral capacity adjustments. Because of the rigidity due to the fixed coeffi¬ 
cients, the maximizing mechanism balances the sectoral outputs by introducing excess capa¬ 
cities whfch ma.y be very large in the initial periods even if the system converges rapidly to 
the balanced path. The adjustment process in {2} and [4] illustrates the point. In addition, 
direct statistic information on initia] capadties does not exist and the error of the estimates 
based on observed initial outputs is difficult to assess. In fact, it is conceivable that the capad- 
ries determined by the optimal distribution of the initial capital stock provide a better ap- 
proximatiQn. 
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Table 2 
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miiltipUer e represents the proportion of total imports to total exports, 
in other words, the balance of payments deficit is a constant proportion 
of total exports (or imports). The gap can be viewed as a foreign aid re¬ 
quirement tied to export performance. Alternatively, c can be inter¬ 
preted as a measure of the systematic overvaluation of the domestic 
currency requiring balance of payments support. 

2 . The Shadow Prices 

The dual variables of the cost-minimizing problem are listed in the 
lefthand column vector of Table 1. These are shadow prices of goods and 
services as identified by their subscripts.^ Though this is evident from 
the dual reading of Table 1, we can nonetheless note that 

(41) pPj -f- (1 — p)Po — 1; 

and hence, because Y is composed of I and C in the constant proportions 
p and (1-^), 

(42) Pil + PcC = F.« 

Exports can be supplied from either the capital goods or the consumer 
goods sector and the export price will be that of the supplying sector. 
Hence, if both sectors are engaged in exporting, the output prices in the 
two sectors must be identical. The price of imports is necessarily 

(43) Um = eUs, 

where e defines the proportionate balance MIX.^ 

*> The shadow ptices identified in the preceding analysis are present in the same notation 
excepting the market ptice of the output of the consumer good sector which is now idaitified 
by (as opposed to 27c in the prece^g analysis). The shadow prices of exports and imports 
are given by Ub and Uu, and that of foreign exchange by Ups* 

** At the maximum investment point C as input into 7 is redundant but then Pc is zero. 
In Table 1 the shadow price of foreign exchange is identified with the shadow price of 
imports; however, this is arbitrary. As long as the gap represented by e is present, the economy 
must operate with two exchange rates (just as a multiple rate system), i.e., Us and Um- When 
1, the shadow rate of foreign exchange is unique. 
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Finally, the shadow wage rate is Ucw^- Labor has no scarcity value, 
hence on the STF, when Ucw is zero, the shadow wage rate is also zero. 

Since shadow prices measure the increment in benefits in response to 
an increment in a given activity we can write that 

(44) Pi = AY/AI, and Pa = AY/AC. 

It follows that 

(45) Pi/Pc = AC/AI. 

This is thefixed coefficient counterpart of the relationships in footnote 24. 
Since the feasible region of a linear program consists of a convex poly¬ 
hedron, (45) identifies the absolute value of the slope of the linear seg¬ 
ment on which the equilibrium combination of outputs is located. 

3. Derivation of the Social TramformUion Function 

The STF is derived by setting ® equal to zero in the program of 
Table 1. The solutions corresponding to any p must lie on a single 
straight line relationship between C and I. This is so because capital 
is the only binding constraint and, given unique fixed coefficient pro¬ 
duction functions, there is no room for technological choice. The only 
decision open to choice is in the trade sector: should the capital good 
or the consumer good industry supply exports? Since capital is the only 
scarce resource, it is evident that the supplier of exports must be the 
industry which has the lowest total capital requirements per unit of 
output. This happens to be the second (consumer good) industry." 

Solving for the optimal combination of outputs for any arbitrarily 
chosen p between zero and one 3 delds the associated shadow prices of 
1 and C. Their ratio, as indicated by (45), defines the slope of the STF. 
Next by solving for the maximum C at J=0, i.e., by maximizing F with 
/)=0, die vertical intercept on the C axis is obtained. Denoting the latter 
by A, the equation of the STF can be written as 

(46) C = A- iPi/Pc)l. 

Given the data of Table 2, the numerical relationship is as follows; 

(47) C = 150.56 X 10» - 1.2753/. 

^ Note that the value of bi is smaller than b%. But these are only direct or partial capital 
coefficients. If the dow requirements from the third sector and the import coefficients are 
accounted for, it is readily seen that the total (direct and indirect) capital ooeffident in the 
first industry is higher than in the second. 

Since the total capital requirements of both outputs remain constant on the STF, it has 
the form 

where di and dt represent the total capital coefficients of the first and second sector with the 
values of about 4.80 and 3.75, respectively. If the source of exports were to be shifted horn 
the second to the first industry, tiiese values would cone^ndingly increase. 
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• Y corresponding to 186 rq)resents the sum of C and I but not the value of the objec¬ 
tive function. 

d Gross of depreciation and net of technobgical diange. 

• The price colunm corresponds to the solution with 1. The shadow prices for any 
^^0.186 are obtained by multiplying each member of this column by X/p, 


In other words, the social marginal rate of transformation is 1.2753 
constant rupee units of consumer goods for each constant rupee unit of 
investment. 

4. Derivation of the Feasibility Function 

Feasibility functions were derived for to=Rs 700 (the average con¬ 
sumption per unit of active labor in India in 1960) and, for comparison, 
also for a 10 per cent variation around it, i.e., Rs 770 and 630. The 
results are sunomarized in Tables 3, 4 and 5 as well as schematically 
shown in Figure 3. Since the three functions are similar, it is sujficient to 
discuss only the case of w— 700, the details of which are giv^ in Table 3 
tmder the columns denoted by .4,5a and Ft corresponding to the vertex 
points of the diagram in Figure 3. 

The FFib con^sts of two linear segments. 4152, for all yalu^ of 
^^0.176, coinddes with (47). BaFa, for all i>^0.177, lies below the 
latter with a steeper sdojpe. The first column under Bi, Table 3, cor¬ 
responds to P—.116 and describes a solution which is still on j45a; 












LEFEBER: SURPLUS LABOR ECONOMY 

Table 4 


369 


io^m 

A 

Si 

Fi 

A® 

p 

0 


0.079 

0.087 to 1.00 

0.08534 

F‘ 

150.56 

147.39 

147.25 

145.44® 

147.10 




11.63 

12.55 

12,55 

O 

150.56 

135.89 

135.62 

132.89 

134.55 

V> 

182.62 


176.13 

172.59 

175.83 

Pi/Pc 



2.9586 


1.2753 

^(pUx) \ 

0.0000 


0.0206 

0.0222 

0.0222 


•RslO». 

X10«. 


® F corresponding to . 087 represent the sum of C and I but not the value of the objective 

function. 


^ Gross of depreciation and net of technological change. 
® ®^765.2. 


Table 5 
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hence, the slope, as indicated by PifPcy is 1.2753. The vertex at Bt 
is at a ^ between .176 and .177. The second column under J5*, cor¬ 
responding to ^=.177, describes a solution on the segment below the 
STF. There the marginal rate of transformation (Pi/Pc) is 3.6792, 
i.e., about three times as great as on ABs. The FP^ reaches its cutoff 
point with this same finite slope; the maximum I is attained at F» when 
^>.186.*^ Note that this is in marked contrast to the general case of 

The first column under F* correqwnds to p^.lSS and provides a solution on JB*Fj just 
diort of the Tnajcimum attainable I. Once the maximum I is attained the output figures re¬ 
main constant for all solutions ^^.186. However, the pri<» varices continue to change with 
p. The limiting value is given by the price column corresponding to p^L The prk^ cor- 
re^onding to any ^^.ISfiare obtained by multiplying the prices csorresponding to ^»1JQ by 
1/p, 
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continuously adjustable factor proportions in Part I where the point of 
maximum investment is optimal only when p equals one. 

Because of the unique set of fixed coefficient technologies, the burden 
of increasing the aggregate capital-labor ratio on falls entirely on 
the composition of exports. On the segment ABi exports are supplied 
from the less capital intensive consumer good sector. But moving from 
Bi to P’s, when the rate of employment is constrained by the final out¬ 
put of C, the capital-labor ratio is increased through the gradual trans¬ 
fer of the supply of exports from the relatively less to the more capital 
intensive line of production. At P‘ 2 , when aU exports are supplied from 
the more capital intensive investment good sector, the limit of capital 
intensification is reached." 

As was the case in the preceding general analysis, the point at P '2 
represents the free market solution. This is evident from the fact that 
the net rate of return to capital is at its highest at that point. The row 
corresponding to Uk in Table 3 provides the gross rents before the im¬ 
position of the taxes discussed in Section 4 of Part I. The returns after 
taxes are obtained by multipl 3 mg Vk by the corresponding But 
because of the constant currency imits in which outputs and capital 
stock are definied pTIx is also the growth rate which can be read off in 
the last row (imder g) of Table 3. 

5. Comparison of Alternative FFim 

The FF specific to w=‘nQ, and 630 are described with less detail in 
Tables 4 and 5. The marginal rate of transformation is identical on the 
segments which coincide with (47) but different on the segments below 
the STF. Specifically, it is the highest with 630 and the lowest with 
15=770. This is because I is relatively capital intensive; the more I is 
produced, the higher the total capital labor ratio on the STF itself, and 
the less the readual potential for further capital intensification. 

Growth rates witlfin the range of these experiments are very sensi¬ 
tive to the wage rate. The maximum attainable rates of investment are 
8.7, 18.6 and 28.1 per cent of national income and the corresponding 
maximal growth rates are 2.22, 4.63 and 6.82 per cent respectively.® 
However, the wage elastidty of growth rates decreases with lower wage 
rates. Thus, a 10 per cent cut in the wage rate from is= 770 to 700 more 

Note that because in this particular model there are no means to increase the capital 
intensity other than by shifting the supply of exports, the segment BfFi is short and steep. 
If multiple production technologies were to be introduced, the segment would be longer and 
less ste^. 

^ At Fn itself no taxation is required even if ^ is less than one. This is so because Pc is 
zero and the value of labor’s marginal product exactly equals the market value of the insti¬ 
tutional wage rate. 

“ These are ‘^gross’’ growth rates in the sense that no adjustment is made for either depre¬ 
dation or technological change. 
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than doubles the growth rate but causes it to increase by less than 50 
per cent when ® is cut from 700 to 630. In either case there is a tremen¬ 
dous leverage which is due to the assumption that the induced incre¬ 
ments in rents spill totally into savings and investment. 

On the other hand, if the growth rate is held constant, say at the 
level corresponding to Fj, employment can be increased from its free 
enterprise level to the level at on the STF. This can be accomplished, 
of course, only at the cost of a wage cut. In this particular case, as can 
be seen from comparing the values imder Ft and Dt in Table 3, a mini¬ 
mum wage cut of Rs 4.5 is sufficient to obtain an increase of four million 
in total employment. In percentage terms this means that a .64 per cent 
wage cut yields a 2.5 per cent increase in employment.® 

This highly advantageous wage elasticity of emplo 3 Tnent is due to a 
higher C output coupled with a larger aggregate capital labor ratio on 
the STF than at the free market points. Whether it can be realized de¬ 
pends on the government’s ability to institute a payroll subsidy pro¬ 
gram as discussed earlier. However, if the subsidy program is not pos¬ 
sible, the wage cut may have adverse effects on current emplo 3 anent, as 
is the case in this example. Comparison of the employment levels at the 
three free market points, at Fi, Ft, and Ft, indicates that the induced 
loss in employment is sizeable. 

III. Conclusion 

The first point which emerges from the analysis concerns the social 
role of profits. If they can be made available for investment, the frre 
market in a labor surplus economy leads to the fastest rate of economic 
growth consistent with an institutionally given real wage rate. Of all 
the alternatives, however, this is the route to development requiring the 
greatest sacrifice of currrait consumption and employment- Nonethe¬ 
less, since the rate at which unemployment is absorbed is also the high¬ 
est, the long-run income distributional consequences of the free market 
are favorable. 

Whether they are socially optimal is another question. The free mar¬ 
ket solution is compatible only with the most austere concept of sodal 
wdfare which does not value consumption except in terms of its con¬ 
tribution of growth. If sodety values redistributed current consump¬ 
tion per se, i.e., if sodety is willing to sacrifice some growth for a higher 
rate of current employment and hence consumption by wage earners, 
purdy competitive market processes may not lead to a sodal optimum 
without some form of intervention. 

Consumption and employment can be raised above their free market 

® An analogous computation is presented also for the shift from Fi to Di in Table 4. There 
a .62 per cent wage cut results in a 1.85 per coit increase in employment. 
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rates if the resulting excess of the real wage rate over labor’s marginal 
product—a state associated with all but the free market solution—can 
be offset with a pa 3 n:oll subsidy financed from profit taxation. The sub¬ 
sidy induces more labor intensive techniques of production and there¬ 
fore automatically increases the demand for labor and consumer goods. 
The optimal subsidy for a unit of employed labor could be determined 
only from a knowledge of the parameters of a social welfare function. 
However, ^ce the wage payment turns into consumption—an activity 
which contribute^ to welfare exactly to the extent that it is valued per 
se—the optimal subsidy may be approximated by the amount of 
encouragement the political decision makers desire to give to redis¬ 
tributed consumption. The upper limit is, of course, the entire money 
wage rate, i.e., the market value of the real wage rate which is specified 
in terms of the consumer good. 

Lowering the institutional wage rate may also result in more labor 
intensive techniques. Nevertheless, a wage cut by itself will not neces¬ 
sarily lead to higher rates of employment or consumption. If the incre¬ 
ments to profits are saved it does motivate a higher rate of investment; 
however, this is at the cost of a lower rate of current consumption 
and, depending on the effects of relative sectoral factor intensities, 
possibly even a lower rate of employment. Only if the wage cut is 
combined with a payroll subsidy can one be certain that, in addition to 
investment, consumption and employment will also increase. 

Finally, a comment on the relevance of this analysis to planning as 
practiced m reality. According to the preceding argmnent, for a welfare 
optimum, growth may have to be slowed down from its free market 
rate. In contrast, planners are always intent upon raising rather than 
lowering the growth rate. Actually, there is no intrinsic contradiction. 
Planners think m terms of minimum politically feasible emplo)rment 
and consumption targets which one may assume are higher than what 
would correspond to the free market solution. It is subject to these 
targets that they then attempt to increase the rate of growth. Hence, 
the optimal solution of the planning problem formulated in these terms 
may exactly correspond to some point on the feasibility function specific 
to the given minimum wage rate. A conflict may arise and actual plan¬ 
ning may go wrong, however, when the employment and consumption 
targets are set higher than the free market rate and yet, with no fur¬ 
ther intervention, the market is relied upon to determine the choice of 
techniques. In that case the rate of emplojnnent will turn out to be less 
than optimal and targets for the production of consumer goods may 
prove not to be fearible. If nonetheless the consumption targets are 
realized, the actual rate of growth will be less than what could be at¬ 
tained with subsidized payrolls. 
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THE VALUE OF TIME IN BARGAINING NEGOTIATIONS: 

SOME EXPERIMENTAL EVIDENCE 

By BRtTNO Conthh* 

The theory of pure bargaining has traditionally been cast in terms of 
bilateral monopoly. Since the times of Edgeworth it has been known that 
the outcome of a two-person bargain is substantially unpredictable, 
except for the fact that it will occur within the so-called “trading area,” 
and that, in order for a solution to have some features of stability, it 
should be “efficient,” i.e., it should be located on a tangency point of the 
two bargainers’ indifference lines (the locus of such points is the so- 
called contract curve, or set of “Pareto-optimal” contracts). 

Edgeworth’s model, as well as several of its extensions, are essentially 
of a static nature except for a recent contribution by J. G. Cross [4]. 
Time plays no role in spite of the fact that it is precisely the cost of time, 
both in terms of money and utility, that often motivates the bargaining 
process. 

Cross has suggested that the influence of time upon bargaining may 
assume different forms. First, it appears in a discounting fimction if the 
players discount future benefits (as a reflection of one’s impatience). 
Second, the utility of agreement itself may change with the calendar 
date (nuclear disarmament is probably more important today with 
many coimtries that can potentially produce nuclear weapons than it 
was fifteen years ago when there were only two such countries). Third, 
there usually is a fixed cost of bargaining that recurs at each stage of 
the negotiations. This cost may vary from the simple personal incon¬ 
venience of having to spend time in this rather than other occupations, 
to the immense cost in terms of foregone profit and fixed cost of a tem¬ 
porarily unproductive plant which is borne by a strike-bound firm. 

In another paper [2] I have shown that the introduction of time as an 
explicit variable in tire utility function of each bargainer leads to a 
refinement of the classical conclusions, namely, (1) the outcome of a 
bargaining process may be “stable” even though it may not be efficient; 
and (2) the evaluation of time is an important determinant of the so- 
called bargaining power and the lower the evaluation of time of any 

* The author is assodate professor economics at the Fondadone L. Einaudi, Turin. This 
nperiment -mts carried out in the summer of 1966 when the author was a lecturer at the Uni- 
veisi^ di California, Betkel^. The research was supported (in part) by a grant from the Ford 
Foundation to the Graduate School of Buaness Administtation, and administered through the 
Center for Research in Management Sdence. The author is grateful to David C. Dunlap and 
Vi jay Reikar for their asshtance, and suggestions in setting up and conducting the experiments. 
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FiGUEE 1. An Edgeworth Box REPH]EffiENTATiON of a Two-Person Bargaining 

given bargainer, the better off, in relative terms, will he emerge from the 
negotiated solution. The scope of this paper is to present some experi¬ 
mental data that validate a set of h 3 rpotheses derived from those re¬ 
marks. 


I. The Basic Hypotheses 

Before going into a description of the experimental procedures, I 
shall summarize the theoretical arguments that underlie the basic hy¬ 
potheses. 

The static analysis of bargaining implicitly assumes that the value of 
time is zero, or, more precisely, that there is no cost associated with the 
search for an agreement. In terms of a classical Edgeworth box, it is 
therefore appropriate to argue that a movement from a nonoptimal 
position to a position on the contract curve (see Fig. 1) is advan¬ 
tageous for both parties, and that, consequently, cannot be a “stable’’ 
outcome of the bargaining process if both players behave rationally. 
The introduction of the time element in this model merely indicates that 

today is not the same thing as a?® a year from now, and that, for that 
matter, x^ today could be better than a year from now, even if it is 
clearly true that x^ today is not as good as today. 

Consider the following “dynamic” reinterpretation, as described by 
Figure 2. First, assume that each playeris utility is a function of the 
commodity vector x over which agreement is to be found, as well as of 
time t] denote it by Ui{Xy t). Assume also that both players are “im¬ 
patient” in the Fisherian sense, i.e., dUi/dt<0y^ and, for additional 
simplicity, that their “impatience structure” is completely characterized 

1 Tliis assumptbn is sufficient to make the point. In g^ieial, however, not only wi& bar- 
gaioers be ^‘impatient” but they will also bear ihe objective costs assodat^ with the m^tia- 
tory process. The presence of such costs would make my argument even stronger. 
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Figtjse 2. A “DvHAinc” Edgeworth Box with Fixed Tdie A ior Negotiations 

by a positive discount factor. Let aj+ be the status quo, and A be the 
(known) luinimum time that can be spent in negotiations. 

Any point in the shaded area at time to is preferred to #+ for both 
players. But in order to move away from and find an agreement 
elsewhere, it takes A time-units. If the utility of »+ at for players 1 and 
2 corresponds to the indifference curves Ui* and Uo* at <o+A, there may 
be no incentive to engage in the negotiations for either player as x*" 
yields a higher utility than any position attainable A units of time there¬ 
after. Notice that, under the usual assumption that each player knows 
only his own utility function, we cannot say that must be stable even 
if we assume that A is known by both. It may or it may not, depending 
upon each player’s beliefs concerning his opponent’s utility. Only if we 
assume also perfect knowledge of each other’s utilities, can we state that 
ar*- is a stable solution. 

The stability of a negotiated solution is a direct consequence of the 
players’ ration^ty. Therefore, in a timdess world individual rationality 
is usually sufbdent to insure that a n^otiated solution will also have 
certain “welfare” characteristics, namely that it should be efficient. 

In a dynamic model this is no longer true. A solution may be stable, 
yet undesirable under the standard welfare criterion of “effidenqr.” 
For analytical purposes, it is posdble to redefine effiden<^ in a dynamic 
context [2, pp. 13^14], but the essence of the problem does not change. 
Condder, in Figure I the allocation on the contract curve, and assume 
that it is the status quo at time 0. It is possible that neither party will 
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be willing to accept such a status quo at time 0, in the hope of forcing 
the opponent to agree on some other position, more favorable to bim 
than (x°, 0). However, no such agreement can be forthcoming and the 
parties will have to take the status quo at some later date, say T time 
periods thereafter. Clearly, (»®, 0) is not a stable solution. Both (»“, 0) 
and (*®, r) are “dynamic^y efficient” according to the new definition, 
but (x°, 0) dominates (x°, T). 

Similar arguments can be used to support the second of the two 
claims made at the beginning of this paper. A bargainer, whose time 
discount rate is high, will tend to regard his time comparatively more 
valuable than a bargainer with a low discount rate. Thus, it may be 
expected that he will be willing to agree on a comparatively less advan¬ 
tageous deal if it allows him to “save” time. For a player with a low 
discount rate time is a relatively cheap commodity; he presumably 
hold out longer in the negotiatory process, and eventually be able to 
force the opponent to accept his demands. As has been pointed out, this 
conclusion becomes even stronger if it is assumed that differential bar¬ 
gaining costs are borne by the players. Several examples from the real 
world can be drawn to support such a view. Collective bargaining dis¬ 
putes provide a good case study. When a strike is called the party who 
can hold out for the longest tune is likely to have it won. Part of the 
bargaining strategy may consist in convincing the opponents (whether 
true or not) that “we can hold out longer than you” which usually 
implies “your time is more valuable than ours.” 

This observation is not without precedents. Bishop [1] and Foldes 
(6] have reached sufficiently similar conclusions from models of bar¬ 
gaining that incorporate some dements of both Zeuthen’s and Hicks’s 
formulation [12] [8]. Cross’s findings are more ambiguous: eOeris parihis, 
the higher each player’s ffiscoimt rate, the less favorable to him will be 
the negotiated solution; however, the discount rates also affect the 
players’ learning rates in the negotiatory process, and tWs may reverse 
the above conclusion. 

The experimaital study described here aims at providing empirical 
evidence for the following propositions: (a) the larger the two players’ 
evaluation of time (i.e., a reflection of their time preference structure, 
as well as any fixed cost incurred in the negotiatory process), the 
faster will a stable solution be found; (b) the larger the players’ evalua¬ 
tion of time, the smaller the likelihood that the negotiated solution will 
be efficient in the static sense; (c) the larger one player’s evaluation of 
time as compared to his opponent’s, the lower his bargaining power, i.e., 
the 1^ favorable to him will the n^otiated solution be. 

This paper is a niatural extension of the pioneering ^dy by Sii^d 
and Fouraker in 1960 [11]. 



378 


THE AMERICAN ECONOMIC REVIEW 


The experimental context is a bilateral monopoly market, a close 
replica of the one designed by my predecessors. Siegel and Fouraker’s 
main findin gs can be summarized as follows: 

1. There is a tendency for bargainers to maximize joint payoff by 
negotiating contracts on the contract curve (Pareto-optimal). 

2. Increasing the amotmt of relevant information available to bar¬ 
gainers increases their tendency to maximize joint payoff; moreover, 
this leads them to a more equal division of the joint payoff. 

3. Consideration of traditional economic forces do not 3 deld an ade¬ 
quate explanation of the negotiated prices. Personal characteristics of 
the bargainers, namely their aspirations, seem to be important deter¬ 
minants of differential payoff and price. 

II. Design of Experiments 

The manipulation of a subject’s evaluation of time as a control vari¬ 
able in an experimental setup raises some practical difficulties. In theory, 
one would want to control both the time discormt factor in the subject’s 
utility and the fixed cost recurring at each stage of bargaining. While 
the latter presents no special problems, we are not aware of any ac¬ 
ceptable method of manipulating the former in short experimental 
sessions. It was therefore decided to introduce only a fixed monetary 
penalty proportional to the number of rounds of bargaining necessary 
to reach an agreement, and to consider it as a proxy variable for a 
subject’s evaluation of time. The penalty, known in advance to each 
player, was to be deduced from the final gross payoff on which agree¬ 
ment would be reached. One round of bargaining was defined as a bid 
of one player, followed by a counter bid of the rival, not leading to 
agreement. Each bid consisted of a pair “price-quantity” for both buyer 
and seller. 

The payoff to each bargainer was computed as follows, 

net payoff = final negotiated payoff 

—(penaltyXnvunber of rounds of bargaining prior to agreement). 

This method considerably simplifies matters both for the experimenter 
and for the subjects. No serious rmwarranted assumption is introduced 
in the design by this amplification. 

The primary effect of a high penalty should be to reduce the length 
of the negotiations. This suggests the fet h}q>othe^ to be tested in our 
experiments, namely that the number of rounds of negotiation prior to 
agreement will be smaller when both participants are bearing a large 
penalty than if both were incurring a low «>st of bargaining. Secondly, 
it would seem that a Mgh penalty should make more perceptible the 
difference between a “stable” and an “efficient” (or Pareto-optimal) 
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solution (in the sense outlined at the beginning of this paper). Thus a 
high penalty ought to reduce the tendency to negotiate contracts on the 
Paretian optima. This constitutes our second hypothesis. Thirdly, we 
shall investigate the effect of a differential penalty on the outcome of the 
bargaining. The hypothesis to be tested is that an imbalance in the 
penalty wiU affect the outcome of the negotiations in favor of the party 
with the lower cost. 

Two additional h 3 rpotheses were generated, in which the effect of the 
differential penalty was combined with the two variables found signifi¬ 
cant in the Siegel and Fouraker experiments, e.g., the amount of infor¬ 
mation and the level of aspiration. Both were aimed at giving a stronger 
validation to the basic hsrpothesis on the effect of an asymmetric 
penalty structure on bargaining power. 

The model of bilateral monopoly of our experiments is identical to the 
one used by Siegel and Fouraker. The object of transaction is a unique 
product, for which no dose substitutes are available. As is well known, 
in such a model there is a unique optimal quantity Q* for which joint 
profits are maximized, while the divition of profits is determined by the 
price at which the transaction is made. All profits go to the buyer if the 
negotiated price is Pa, equal to the seller’s average cost; all go to the 
seller if price is pa, equal to the buyer’s average revenue. Any trans¬ 
action involving the optimal quantity Q* and a price induded between 
Pa and pa is Pareto-optimal. 

Average cost and revenue functions were chosen as follows. 


C(g) 


= 6 -|- .4g; 



20 —q. 


The associated profit functions were then scaled down by a common 
proportionality factor so as to }deld a maximum joint profit of $10.20, 
corresponding to an optimal quantity of 9.® The profit tables for buyer 
and seller are given in Tables 1 and 2. 

Due to University regulations all subjects were insured a TniniirinTn 
gain at the rate of $1.81 per hour. This feature provided a natural status 
quo position for the bargainers. Each knew that he could impose the 
same amoimt of reward on his opponent by provoking a deadlock. That 
is, if he felt that his opponent was holding out for an unfair profit, the 
subject could carry out the implidt threat and impose an equal division 
of gains at the guaranteed low level. 


* The giv^ cost and revenue functioiis yield a maximum joint profit of $35 at an optimal 
quantity of 5 units. Profits were scaled down by a factor of 102/350. Moreover^ in order to 
avoid bids in terms of non-integer figures, both quantities and prices were relabelkd as shown 
in the profit tables. Oiig^ally quantities ranged from 1 to 9.5. ^ces were rdabeOed letters. 
It ^uld be noticed that the parameters of the cost and revenue functions adopted in this 
study differ from those used in the Siegel-Fouraker model. 



Tabub 1—Buctr*s Profit Tablb 

(Price in Dollars) 
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A total of 50 bargaining pairs were observed in five different Experi¬ 
mental Sessions. The experiment was designed according to the follow¬ 
ing scheme.® 


Symmetrical f High 
penalty \Low 

Asymmetrical r Differential 
penalty \ 


Infobmation Structure 

Incomplete Complete/Incomplete 


10 
10 

30 

10 30 10 50 


Level of Aspiration 

Level of Aspiration 

High 

Not controlled 
10 

10 

High 

Not controlled 

$ 

— 

— 

16 

10 

— 

10 


III. Results of Experiments 

In this section I report on the experimental studies that were carried 
out to test the first two hypotheses developed in the previous section. 

The first h)7pothesis predicts that the negotiations in which both 
participants are incurring large costs of bargaining will be shorter in 
duration than the negotiations in which there is no penalty levied on 
either party. Two sets of experiments were conducted in order to test 
this h)rpothesis (referred to as Experimental Sessions I and II). Ten 
bargaining pairs were run in each set of experiments. Experimental 
Session I was an exact replica of the Siegel-Fouraker experiments imder 
incomplete information, except for the parameters used to generate the 
profit tables. No penalty was assessed on either player. Experimental 
Session II differed from the previous one in that a penalty of 10 cents 
per round of bargaining was imposed on both players.^ All subjects in 
Experimental Sessions I and II bargained under conditions of in¬ 
complete information, i.e., they had access only to their own profit 
matrix and knew only their own penalty. The observations from 
Experimental Sessions I and 11 are summarized in Tables 3 and 4. 

All ten pairs participating in Experimental Session I were able to 
reach an agreement within the hour time Kmit. Only eight pairs out of 

* For detailed infonnation on the experimental procedures, see [3 ]. The sample included 100 

subjects, all students at the University of California in BeAd^r. subject was randomly 

asrigned to one esperiment. Ih order to maintain a mfaiTnnrrt degree of homogeneity in the 
sample, the subjects were selected among the foBowing majors: business administration, eco¬ 
nomics and engineeiing. The great majority were upper diviaon undergraduates; all of than 
males, except two. 

* This amount was arrived at after interviewing subjects partidpating in pilot-esperiments 
in which various amounts were used. Ten cents appeared to be a reasonable figure because 
it was large enough so that it would not be ignored but not excessive in relation to the n^ti- 
ablc psyoSs. 
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Table 3— Contracts Negotiated by Bargaining Pairs in Experimental Session I 


Number 

of 

Transactions 

Quantity 

Price 

Gross Profits 

Buyer 

Seller 

Joint Payoff 

25 

10 


3.35 

6.30 

9.65 

N 

32 

9 


6.70 

3.50 

10.20 

0 

19 

9 

11.00 

6.00 

4.20 

10.20 

0 

8 

9 

10.50 

6.75 

3.50 

10.20 

0 

50 



5.60 

4.00 

9.60 

N 

21 

9 


7.40 

2.80 

10.20 

0 

20 

9 


6.00 

4.20 

10.20 

0 

12 

9 


6.00 

4.20 

10.20 

0 

38 

9 

11.00 

6.00 

4.20 

10.20 

0 

12 

9 

12.00 

4.60 

5.60 

10.20 

0 

Mean 23.7 

9.2 

11.05 

5.84 

4.25 

10.09 


Buyer’s gross payoff larger than Seller’s 8 pairs 
Seller’s gross payoff larger than Buyer’s 2 pairs 

10 


ten readied a settlement in Experimental Session II: in two cases the 
negotiations came to an end because one player decided to withdraw 
from the bargaining. The means in Table 4 were calculated omitting 
these observations. 

The mean number of transactions in Experimental Session I was 23.7 


Table 4—Contracts Negotiated by Bargaining Pairs in Experimental Session n 


Number 

of 

Transactions 

Quantity 

Price 

Gross Profits 

Buyer 

Seller 

Joint Payoff 

5 

8 

11.00 

5.70 

4.10 

9.80 N 

2 

10 

12.00 

4.10 

5.55 

9.65 N 

22 

9 

11.00 

6.00 

4.20 

10.20 0 

14 

9 

10.50 

6.70 

3.50 

10.20 0 

20 

9 

10.00 

7,40 

2.80 

10.20 0 

3 

9 

10.50 

6.70 

3.50 

10.20 0 

14 

9 

9.50 

8.10 

2.10 

10.20 0 

4 

9 

10.00 

7.40 

2.80 

10.20 0 

*20 

_ 

— 

Quit 

— 

hourly rate N 

*54 

— 

— 

— 

Quit 

hourly rate N 


(*) Means do not include these observations 

Buyer’s gross payoff larger than Seller’s 7 pairs 
Seller’s gross payoff larger than Buyer’s 1 pair 
Status quo (quits) 2 pairs 


10 
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while in Experimental Session II it was 10.5. Thus, the observed results 
are in the right direction to support the hypothesis. 

We tested the null hypothesis that the two samples of observations 
on the length of each experiment come from the same population, 
against the alternative hypothesis that they belong to two populations, 
one of which b stochastically larger than the other. The appropriate 
test b the (nonparametric) Mann-Whitney U test, defined by 


V — «iMj 


, «i(»i+l) _ 

f----Ki, 


»i= number of observations in the smaller sample, 
number of observations in the brger sample, 

2Ji=sum of the ranks assigned to observations in sample of sbe »i. 

We find Z7= IS with »i=8 and nt= 10. The critical value of the test at 
level q!=. 025 is ?7=17 [see 10, Tables K and I]. We can, therefore, 
reject the null hypothesb, and conclude that the results of Experimental 
Sessions I and II strongly support the h 3 ^othesb that the cost of bar¬ 
gaining influences the length of time necessary to reach an agreement in 
situations of bilateral monopoly. 

The second h 3 ^othesb predicts that the frequency of Pareto-optimal 
contracts will be lower, the higher the penalty assessed on the two con- 
tendents. In Experimental Session I (Table 3) all ten pairs reached an 
agreement, eight of which at the quantity that maximizes joint profit, 
^=9; the remainiag two pairs came to a solution in correspondence to 
the quantity Q= 10, i.e., only one unit away from the optimal quantity. 
In Experimental Session II, however, two pairs failed to reach any agree¬ 
ment; in one case it was the Seller who quit, in the other case it was the 
Buyer.’’ Of those who came to a negotiated solution, six maxunized 
their joint gross payoS, and two settled for quantities only one unit 
away from ^=9. 

The results appear to be in the direction predicted by the theory, but 
not so convincingly as in the previous hypothesis. For instance, we find 
snrpriain gly high the number of pairs that reached a Pareto-optimal 
portion (in gross terms) in Experimental Sesaon n (6 out of 10). 

An ad hoc binomial test based on the dasafication of all twenty pairs 
in the two Sessions I and 11 as “optimal” (0) and “non-optimal” (iV) 
(according to the size of the negotiated joint payojQO suggests that the 
observations from Experimental Session 11 do not belong to the same 

> Actually tfaia pair dosed tbe baigainmg on a contract which called for a raw loss of $3.60 
for the Bayer. Ihe Buyer esjdaiiied that his penaUy had made'it imeoonoiiucal to continue 
bargaining after % loonds of negotiations. Bather than quit he accepted a loss ptesomaig 
that he would sot be adced to pay it, and that, instead, he wonld recdve the guaranteed 
hourly rate. He laiped to obtain a dde-payment horn his opponent after the sessioa was over. 
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population as the observations from Experimental Session I at a level 
of significance equal to 87.8 per cent. This inference supports the under- 
l 3 dng theory, although, admittedly, in a somewhat more modest fashion 
than was initially expected.® Additional testing is therefore needed to 
provide conclusive evidence in this hypothesis. 

IV. Asymmetrical Penalty Structure 

I shall now discuss the effect of introducing an asymmetrical penalty 
structure in our experimental setup. 

A more critical look at the residts of Experimental Sessions I and II 
will help to rationalize the design of the tliee remaining sets of experi¬ 
ments. In those two sessions the Buyer^s average profit (# 5 ) was clearly 
higher than the Seller’s (f^). In Session I the Buyer did better than the 
Seller 8 times out of 10; average profits were tj5=5.84 vs. t5=4.2S. In 
Session II, the Buyer did better than the Seller 7 times out of 8 pairs in 
which agreement was found; average profits were #5=6.51 vs. #5=3.51. 

These data suggest that the game is substantially biased in favor of 
the Buyer. The imbalance is so dear that there is no need to resort to 
statistical testing for confirmation. The reason appears to be due to an 
asymmetry of the profit matrices. In fact^ the geometrical center of the 
profit table does not coindde with the equal division of jomt profits; 
the former occurs at a price of $10.25, while the latter coinddes with a 
price of $11.65. Contrary to any postulate on the “independence of 
irrelevant alternatives,” the tendency toward negotiating contracts in 
the vidnity of the geometrical center of the profit tables seems to have 
been remarkably strong. At the geometrical center of the matrices, the 
Buyer’s profit is more than twice the Seller’s. This bias was not inten¬ 
tionally deagned in the experiment, but, a posteriori, it turned out to be 
a useful feature for the following reasons: (1) it provides an easy way of 
testing the relevance of “irrelevant alternatives” in bargaining situa¬ 
tions;^ (2) it provides a “natural” design for the assessment of differ¬ 
ential penalties on the two bargainers, as is indicated in what follows. 

* It would be possible to test the same hypothecs on the basis of the data on the joint 
profits agreed upon by each pair. This procedure would however raise some problems due to 
the difficulty of compaimg gross joint profits with net figures without due account for the 
number of transactkms in each bargain. 

’ This can be done by rQ)Iicating Esperimental Sessions I and/or H with the same set of 
profit tables, ezc^t for the range of prices that should be modifi^ as follows; smallest price 
equal to $8.00, largest price equal to $16.50. This amounts to chopping off the first four 
columns of the profit tables, and addiog four at the end. The geometrical c^ter is thus 
shifted at the price $12.25, in correspondence of which the Seller’s profit is riightly larger 
than the Buyer’s. H such a modified game shifts the bias in favor of the Seller, as I would, 
strongly sus^ at th& point, it will contribute a blatant violstxm of ^e so-called indepen¬ 
dence of irrelevant alternatives. It has been suggested to me that e^qpateced baigalnm 
not fall into this trap so easily as the inexpoienced subjects that were used in our ezperimesis. 
This may be true, but, as yet, no evidence is available to confirm it. 


HI 
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Tabi£ 5—CoNTaACTS Negotiated by Bargaining Pairs in Experimental Session HI 


Number 

of 

Transactions 

Quantity 

Price 

Gross Profits 

Buyer 

Seller 

Joint Payoff 

28 

11 

12.00 

3.45 

5.90 

9.3S N 

12 

9 

11.50 

5,30 

4.90 

10.20 0 

16 

9 

11.50 

5.30 

4.90 

10.20 0 

21 

9 

11.00 

6.00 

4.20 

10.20 0 

23 

9 

12.50 

3.90 

6.30 

10.20 0 

12 


10.50 

6.40 

3.20 

9.60 N 

9 

9 

12.00 

4.60 

5.60 

10.20 0 

16 

9 

11.50 

5.30 

4.90 

10.20 0 

♦57 

— 

— 

Quit 

— 

hourly rate N 

•35 

— 

— 

Quit 

— 

hourly rate N 

Mean 15.9 

9.38 

11.56 

5.04 

4.99 

10.03 


C**) Means do not include these observations 

Buyer’s gross payoff larger than Seller’s 5 pairs 
Seller’s gross payoff larger than Buyer’s 3 pairs 
Status quo (quits) 2 pairs 

10 


The hypothesis to be tested in Experimental Session III states that an 
imbalance in the induced bargaining costs will affect the negotiations in 
favor of the party who has been assessed the lower penalty. We decided 
to assess the high penalty to the Buyer and the low penalty to the Seller. 
According to the theory this will tend to shift the negotiated contracts 
towards a more equitable equilibrium, by coimterbalandng the built-in 
bias in favor of the Buyer. Ten pairs of subjects participated in Experi¬ 
mental Session III. The session was conducted exactly in the samp man¬ 
ner as the previous two, and identical profit tables were used. The only 
difference concerned the size of the penalty. Subjects who were to play 
the role of the Buyer were assessed a penalty of 10>5 per round; those 
playing the role of the Seller were told that they would incur no cost of 
bargaining. As in the previous experiments, no subject was given any 
information bn the penalty being incurred by his opponent, nor on his 
profit table. The results are summarized in Table 5. Two out of the ten 
bargaining pairs were unable to reach an agreement. In both cases it 
was the Buyer who quit the negotiations. 

At first glance it appears that the results are in the direction predicted 
by the theory. The average gross profit of Buyer and Seller is almost 
equal, showing the Seller’s substantial improvements over the previous 
sesfdons. The mean number of transactions is roughly half-way between 
the means of Sessions I and II. Statistical testing is performed by com¬ 
paring the final gross payoffs of either the Buyer or the Seller in Experi- 
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mental Session III with the respective payoffs attained in Sessions I and 
II. The results of the first two experiments can be pooled together as in 
both we used a symmetrical penalty structure. 

The Mann-Whitney U-test with sample sizes ni^S and ^ 2=18 is 
used to test the null hypothesis that the two samples are drawn from 
the same popiQation, against the alternative hypothesis that the parent 
populations are different and that one is stochastically larger than the 
other. The value of the U-statistic is given by Z7 = 31 which is significant 
at the 97.5 per cent confidence level. 

It is thus confirmed that the asymmetry in the penalty structure 
influences the balance of bargaining power; in bilateral negotiations the 
higher one’s penalty relative to the rival’s^ the less advantageous one’s 
final position (in gross terms) at the end of the negotiatory process. In 
this set of experiments the Buyer’s average gross profit, X5=5.04, is 
still slightly larger than the Seer’s, ts= 4.99, but the difference has 
become almost insignificant. Moreover, the Buyer did better than the 
Seller in 5 out of 8 sample observations.® 

Finally, it is worthwhile noticing that, in the two cases in which a 
deadlock was provoked, it was the Buyer who chose to do so. In both 
cases the bargainers had already gone through prolonged negotiations 
(57 rounds of bargaining in one, and 35 in the other). This observation is 
also in accordance with the underlying theory. 

V. Further Experiments 

Experimental Sessions IV and V were designed to provide additional 
confirmation of the effect of asymmetric bargaining costs imder different 
institutional arrangements suggested in the Siegel and Fouraker study. 

The first set of experiments was conducted to determine the influence 
of varying degrees of information. The hypothesis to be tested, a 
straightforward extension of a parallel hypothesis by Siegel and 
Fouraker, originally due to Schelling [9], is that, under conditions of 
complete-incomplete information, the bargainer who is given complete 
information will come out with a smaller gross payoff than he would 
have had he possessed only incomplete information- This will occur as 
the latter will realize that it may be difficult for his opponent to see the 
‘‘moralistic or legalistic” merits of the fifty-fifty contract, and there¬ 
fore he may fed obl^ed to make concesaons to avoid a stalemate. 

Experimental Sessions III and IV were used to test this hypothesis. 
Ten bargaining pairs participated in Experimental Session IV. The pro¬ 
cedures and the profit tables were the same as in the previous experi¬ 
ments. The Buyers were assigned a penalty of lOjl, and the Sdlers a 

* It goes witliout saying that the Seller’s average net profit is sub stantially hig^ than the 
Buyer's, due to the fact that Sdlers were charged a zero penalty, while the Buyers were 
assessed lOfS per round of bargaining. 
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Table 6—Contracts Negotiated by Bargaining Pairs in Experimental Session IV 


Number 

of 

Transactions 

Quantity 

Price 


Gross Profits 

Buyer 

Seller 

Joint Payoff 

26 

9 

11.50 

5.30 

4.90 


29 

10 

11.00 

5.60 

4.00 

9.60 N 

23 

9 

12.50 

3.90 

6.30 

10.20 0 

8 

9 

12.50 

4.60 

5.60 

10.20 0 

17 

9 

11.00 

6.00 

4.20 

10.20 0 

18 

9 

12.00 

4.60 

5.60 

10.20 0 

1 

10 

12.00 

4.10 

5.55 

9.65 N 

19 

9 

1 

12.50 

3.90 

6.30 

10.20 0 

* 7 


— 

Quit 

_ 

hourly rate N 

*25 , 



ne^tiations called 
off after one bour 

hourly rate N 


(*0 Means do not include these observations 

Buyer’s gross payoff larger than Seller’s 3 pairs 
Seller’s gross payoff larger than Buyer’s 5 pairs 
Status quo (quits) 1 pair 
No agreement t pair 

10 


zero penalty. The Buyer had his own profit table, while the Seller was 
given the Buyer’s profit table as wdl as his own (actually the two tables 
were combined in one larger table to facilitate the reading). As in other 
sessions, no subject was given any information concerning the penalty 
or information conditions assigned to his opponent. In the Siegel- 
Fouraker experiments, however, the subjects with complete informa¬ 
tion were told that their opponent had access only to their own profit 
table. The difference turns out to be rather agnificant and appears to 
have interesting theoretical implications. The observations from Ex¬ 
perimental Session IV are shown in Table 6. In one case the two bar¬ 
gainers were unable to reach any agreement at the end of the period 
assigned to them. In another case no agreement was negotiated as the 
Buyer quit. 

According to our hypothesis, one should expect the average gross 
payoff to the Sdder in Se^on in to be larger than in Sestion IV. As 
can be observed from Tables 5 and 6 the experimental data yield a 
diametrically opposite relation. The Seller’s mean payoff hr Session IV 
is $5.31; the equivalent figure from Sesrion IH was $4.99. Moreover, the 
Selier did better than the Buyer S times out of 8 in Sesaon IV, while in 
Sesaon III he had done better only 3 times in 8. 

This finding suggests an interesting speculation. The hypothesis 
ad^mnced by Siegel and Fouraker predicts that the bargainer with in¬ 
complete information may have an advanti^e over a rival with complete 
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information as the latter will realize that the opponent maybe unable to 
see the merits of a “fair” agreement. In Experimental Session IV, how¬ 
ever, the bargainers with complete information, namely the Sellers, 
were not told that their opponents had a more limited amount of 
information. They were free to believe whatever they saw fit. Thus they 
were not in a position to make this type of rationalization.’ It becomes, 
therefore, reasonable to suspect that in these circumstances the Sellers 
would take full advantage of thdur position, without any incentive to 
make large concessions. 

The results of Experimental Session IV may be reinterpreted along 
these lines, and, insofar as our speculation can be regarded as a testable 
hypothesis, they seem to provide it with some support, although not 
statistically sig^cant. These observations do not in any way contra¬ 
dict Si^el and Fouraker’s findings; quite the contrary, our speculation 
suggests that “a little less” information may be preferable to “a little 
more.” This is quite in line with their results, and also in agreement with 
Schelling’s original idea. 

The last set of data was generated in Experimental Session V. Here, 
both the individual level of aspiration and the cost of bargaining were 
used as control variables. The session was directed at providing addi¬ 
tional support to our basic h}rpothesis on the effects of differential 
penalties in the presence of high—^artificially induced—^level of aspira¬ 
tion. The conditions on the penalty and the amount of information were 
the same as in Session HI. That is, all subjects bargained with incom¬ 
plete information; the Buyer was penalized lOji per romid of negotia¬ 
tion, but there was no penalty on the Sdler. A high level of aspiration 
was induced in all the subjects playing the role of the Seller according 
to a procedure similar to the one used by Siegel and Fouraker.“ 

Our hypothesis is a direct extention of another batic finding of the 
Siegel-Fouraker study; the baigainer with a high a^iration level will 

* It is also true, however, that the ^^>eifectly fair price” of $11.65 which woiold yield a 
fifty-fifty ^iit of the jomt profits, was not available in the profit tables. Ihe lack of a 
^‘promiiient” solution (in Schdliog^s t^ms) may therefore contribute to the explanation of 
why such a rationalization was not made. 1 owe this observation to a i^eree’s comment* 

AH the subjects actxng as Sellers in £]q)edmental Session V were given tibe foUowing 
short notice, m addition to the information ^eet and payoff matiix. 

“A&effHon: You vdll be ^ven a chance to earn money in addition to your r^^ular payoff 
according to the foUowing scheme: 

—If your final payoff is betwe^ $5.00 and $5*50 you will be ^ven a chance to earn a bonus 
of $2.00. 

—If your final payoff is between $5.51 and $6.00 you will be grv^ a dianoe to earn a bonus 
of $3.00. 

—If your final payoff is more than $6.00 you mH be given a diance to earn a bonus of $i.OOL” 

Tbk notice provided the Sdler with a figure upon which to base his aspiratkms. Of course^ 
be did not know that this kvd was his^ea: than what he would have been expected to attahi 
without the extra inducement. If at the end of each e:q>eninent tl» Sdte’s payoff exceeded 
the above amounts^ he was asked to guess Ida opponent's gross payoff withte a ±10^ range. 
A correct gaess wodd entitie him to the bonus. 
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Tabte 7— Contracts Negotiated be Bargaining Pairs in Experhientai. Session V 


Number 

of 

Transactions 

Quantity 

Price 

Gross Profits 

Buyer 

Seller 

Joint Payoff 

27 

10 


3.35 

6.30 

9.65 

N 

4 

11 


5.15 

4.20 

9.35 

N 

12 

9 

12.50 

3.90 

6.30 

10.20 

0 

39 

8 

11.50 

5.05 

4.80 

9.85 

N 

7 

9 

12.50 

4.60 

5.60 

10.20 

0 

20 

9 

10.50 

6.70 

3.50 

10.20 

0 

12 


11.50 

4.85 

4.75 

9.60 

N 

13 

9 

12.50 

3.90 

6.30 

10.20 

0 

4 

8 

12.50 

3.80 

6.10 

9.90 

N 

*57 

— 

— 

Quit 

— 

hourly rate N 

Mean 15.3 

9.22 

11.83 

4.59 

5.32 

9.91 


(*) Means do not include these observations 

Buyer’s gross payoff larger than Seller’s 4 pairs 
Sdler’s gross payoff larger than Buyer’s 5 pairs 
Status quo (quit) 1 pair 

10 


be able to force a negotiated solution more favorable to him than would 
be realized if both players had comparable aspiration. We expect the 
two control variables to cumulate their effects; thus, the average gross 
profit to the Seller should be higher in Session V (in which both the 
induced aspiration level and the asymmetry of the penalty structure act 
in the direction of strengthening his bargaining power) than in Session 
in (in which only the penalty structure acted in that direction). The 
experimental data are shown in Table 7. Nine pairs of bargainers reached 
an agreement within £in hour. In one case the Buyer quit, provoking a 
deadlock after 57 rounds of negotiation. 

The average gross profit to the Seller is $5.32 against a figure of $4.99 
in Session III. The Seller’s gross profit was higher than the Buyer’s 5 
times out of 9. The results are in the direction that supports the hy- 
potheds. Applying the Mann-Whitney U-test to the two samples of 
gross profit earned by the Sellers in Sessions HI and IV, we find that the 
null h37pothesis cannot be rejected. The experimental data are not 
sufficient to support the hypo^esis, although they are in the direction 
predicted by the theory. 


VI. Summary 

The data generated in the five Experimental Sessions provide some 
validation to all the hypotheses discussed at the outset. The introduc- 
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tion of a penalty as a proxy for the cost of bargaining drastically cuts 
the time required to reach an agreement (measured in rounds of un¬ 
finished negotiations). Moreover, it reduces the frequency of contracts 
on the Paretian optima. 

An asymmetric penalty structure gives a strong advantage to the 
player who is assessed the lower penalty. This result was found in all 
the three sets of experiments designed with such asymmetries; it is 
confirmed at a more aggregate level by pooling all the observations on 
the individual final payoffs in two large groups: (1) those generated in 
Sessions I and II in which the penalty structure was s3n3Emietrical; (2) 
those obtained in the last three sessions, in which the Buyer was as¬ 
sessed a penalty of 10 per round of negotiation, and the Seller a zero 
penalty. 

The data below show the frequencies of '^wins” and “losses'^ between 
the two bargainers, classified in the two groups. 


irB> ITS 
iTB'^irs 


Equal penalty DifEerential penalty 


15 

12 

3 

1 

13 


18 25 


27 

16 

43 


The built-in bias in favor of the Buyer has a decidve effect on the 
18 pairs run under conditions of equal penalty (Experimental Sessions 
I and II); only three pairs negotiated an agreement in which the final 
payoff to the Seller was larger than the Buyer’s; in all other cases the 
Buyer came out better off than his opponent. With an asymmetrical 
penalty structure (Sessions III, IV, V) the game becomes, practically, 
a fair one: half of the time the agreement was to the Buyer’s advantage, 
half of the time it turned out favorable to the Sdler. Previous tests have 
already indicated that the asymmetry of the penalty structure has a 
major impact on the negotiated solution. A x*-test performed on the 
2X2 aggregated classification gives a strong confirmation to those 
findings. The theoretical frequencies, imder the assumption of complete 
independence, are givai by 


VB>irs 


Equal penalty Differential penalty 


11.3 

15.7 

6.7 

9.3 


27 

16 


18 


25 


43 
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The test statistic is distributed as a x* with 

one degree of freedom. The critical value at level a=0.02 is equal to 
5.41. The null h 3 q)othesis can therefore be rejected at the 98 per cent 
confidence level. 

A different hypothesis already tested on disaggregated data suggests 
that the observations on the Seller’s gross payoff in group (2) should be 
stochastically larger than those belonging to group (1). Applying the 
Mann-Whitney non-parametric U-test, with «i=18 and m*= 2S, one 
obtains the aiixiliary «-statistic, defined as foEows [10], 


U — nifiill 

V»l«2(»l + »2 + 1)/12 


3.47. 


With a sample statistic a=3.47 the nuU hypo^esis can be safely rejected 
at the 99.997 per cent confidence level, providing additional confirma¬ 
tion that the two samples come from different populations. 

The theory provides also some indications on which player is more 
likely to provoke a deadlock in the negotiations, i.e., force the status 
quo and, thus, equal payments at the guaranteed low level. Ceteris 
paribus, it wEl be the player whose value of time is—comparativdy— 
higher. The experimental data are in apparent agreement with such 
theoretical expectations. In the two sessions in which the penalty struc¬ 
ture was symmetrical, two pairs quit bdore reaching an agreement: in 
one case it was the Buyer, in the other it was the SeEer. In the three 
sessions characterized by asymmetrical penalties four pairs failed to 
reach an agreement: in all four the status quo was chosen by the Buyer, 

i.e., the party who was incurring the larger penalty. 
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TARIFFS AND TRADE IN GENERAL EQUILIBRIUM 
By Bo SSdersten and Kael Vind* 

The theory of tariffs has a long history. It figured prominently in the 
classical tradition, spurred on by the controversy over free trade and 
protectionism. The interest in tariff theory has also been kept alive with¬ 
in a modem, neoclassical framework. Few are the years that have not 
seen some kind of contribution to the theory of tariffs. 

Before burdening the public with a new article on the subject, an 
explanation might therefore be warranted. Even though much has 
been published, and even though the problem in its essence should not 
be difficult to deal with, we think that we are justified in saying that 
no simple yet general treatment of the problem has been given. This 
being the case, an attempt at solving the question of the effects of tariffs 
within the context of the standard trade model seems justifiable. 

Now, what one means by the theory of tariffs is not completely dear. 
In fact, it consists of at least two quite distinct branches. The first 
branch deals with the effects of tariffs on prices, economic welfare, etc., 
under fully competitive conditions. The second branch discusses tariffs 
in the presence of market imperfections and distortions, and has so far 
dealt only with the fairly limited question of whether the tariff is a 
legitimate policy measure for dealing with a distortion, and with com¬ 
paring tariffs with other means for correcting the distortions. We are, 
in this paper, concerned with the first type of tariff theory. 

Even within this first type there typically exists a distinct deavage 
between what noight be called the positive theory of tariffs and the wel¬ 
fare side of the theory, between the effects of tariffs on prices and in¬ 
come distribution on the one hand, and the question of the optimum 
tariff on the other. Most economists would probably agree that such a 
deavage has to exist because of the nature of the problems involved. 

This point of view, while not being directly mistaken, is nonetheless 
superfidal and has been one of the reasons why economists have tended 
to treat the theory of tariffs in a partial and incomplete fashion, rele- 
gatiTig to different compartments variables that should have been 
treated at one and the same time. We wiU treat our problem within the 
confines of the standard two-by-two-by-two trade model, i.e., a model 

* The authors are, respectively, docent in international economics at the University of Lund, 
Sweden, and acting professor of economics at the University of Copenhagen, Denmark. 
The resWtich for this paper was made while both authors were visiting associate professors 
of economics at the University of California, Berkeley. They gratefully acknowledge research 
support from the Institute of International Studies and the Center for Research in Manage¬ 
ment Science, both at the University of California, Berkeley. 
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with two countries, producing and cons uming two goods, using two 
factors of production. 

One of the points of our paper is that we simultaneously deal with all 
the relevant variables in the general equilibrium framework—^to be 
spedfic, that we solve the system with respect both to prices and to the 
real national income. We furthermore demonstrate that the effects of 
tariffs on the terms of trade and on the home market price ratio are 
neat and unambiguous, that a tariff always will improve a country’s 
terms of trade and always will make imports more expensive, except in 
the limiting case of complete adaptability, where relative prices do not 
change. The difference between our results and accepted theory on this 
score, we maintain, depends on the fact that earlier writers lave con¬ 
founded a redistribution problem with the effects of tariffs and thereby 
complicated the analysis in an unnecessary way. A corollary of our re¬ 
sult for the home market price ratio is that the effects on the income 
distribution are also clear-cut and that the Stolper-Samuelson theorem 
holds without qualiffcations in this regard. We then go on to treat the 
effects of a tariff on the national income in real terms and derive a new 
formula for the optimum tariff. 

As we want to isolate the effects of tariffs on the two trading econo¬ 
mies, we have constructed a very simple type of general equilibrium 
model that still is comprehensive and able to reflect the interrelation¬ 
ships that we regard as essential. One obvious difGiculty is that if the 
model is too large one cannot solve it for the goieral case, and thus 
cannot get qualitative results. In order to get a manageable model, it 
has to be stripped down to the barest essentials while preserving its 
general equilibrium character. We have tried to do this by compressing 
the model to an equation system of eleven variables in eleven unknowns. 

It is, however, not possible to say a priori what are essential features. 
Another model, with other assumptions, might give results that differ 
significantly from the ones derived from this model. It can only be said 
that the present model is one of the simplest t 3 rpes of general equilibrium 
models that can be constructed, and that one can hope that the simpli¬ 
fying assumptions on which it is built will not turn out to be critical in 
the sense that altering them would lead to significantly different results. 
At least our model is built on explicit theorizing; there are no hidden 
assumptions, and the meaning of the variables involved should be dear 
enough. 


I. The Model and Its Solution 

Let us then numerate the variables used and set out the modd. 
and Su stand for production of importables and exportables in 
Country I; 5s» and 5** mean analogous things for Coimtry II. Ci» and 
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Cl* mean consumption of importables and exportables in Country I; 
Cin and Cl* denote analogous magnitudes in Coimtry II. Fi and Yi 
denote national income in the respective covmtries. P is equal to the 
price of Country I’s export good (i.e., Country I’s terms of trade), while 
we let the price of the other good—^i.e., Country I’s import good and 
Country II’s export good—equal one. Finally, h and h are the tariff rates 
in the respective coimtries. 

The model, then, consists of the following system of eleven equations. 

(1) Fi=5i„ + i’5i* + <iCi« 

(2) Fj = Six + PSsm + PhCim 

These two equations are definitions that show that the national in¬ 
comes in the two countries equal total production plus the tariff revenue. 

(3) Cim Sim ” Six Cl* 

(4) Ciro — Sim “ *^2* “ Cl* 

The two above equations are equilibrium conditions. We assume that 
the price mechanism works so that markets always are cleared and trade 
is always balanced. Therefore, exports of Country I always equal im¬ 
ports of Country II, and vice versa. 

(5) Fi = Cl* -f- P(1 -f- h)Cim 

We have assumed that Say’s law holds so that everything that is 
produced is consumed and there is no saving. Th«i the above identity 
holds, specifying that the sum of consumption of the two goods in 
Country II equals its national income. 

( 6 ) Sim=Sim{Si>) 

(7) 5i,=5te(5„0 

With fixed factor endowments, and assuming full emplo}n3ient, the 
production possibility frontiers given by the two equations above are 
the constraints on production. 


(S)”* 

( 9 ) 


P - - (H- <i) 


dSim 

dSlx 


P(1 + h) 


dSu 

BSim 


We assume that competitive conditions hold for both economies. 


^ Tlie reader mi^t observe that there is implicitly a fimcticmal relatiozi^p between 
and P (and analogous for Sia can be written as a function of P and tx. Cf. Sddersten [14, 

p.32]. 
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Then two behavior equations like the ones above can be set out, showing 
that in equilibrium the relative commodity price ratio (with tarifis 
included) must equal the marginal rate of substitution. 


( 10 ) 

( 11 ) 


C*. = Cfa(F*,P(l + /^) 


We have finally two demand equations that say that demand for any 
of tlm goods in the respective country is a function of its national in¬ 
come and of relative prices. 

We have now set out a simple, but complete, general equilibrium 
model in eleven unknowns. Four of the deven endogenous variables 
refer to consumption of the two goods in the two countries, four to 
production, two to national incomes, and one to relative prices. There 
are two exogenous variables, U. and 4- We now assume that this set of 
equations has solutions for ti and 4, and we are interested in studying 
the effects of tariff changes on our endogenous variables. For this pur¬ 
pose we take differentials of equations 1-11. By so doing and by re¬ 
arranging some terms, the following system of equations can be set out: 


(la) dSy. + PdSu + kdC^ = dYi- Si^P - C^i 

(2a) dSs, + + PiadCfc. = d F* - {S^ t^i^)dP - PC^^h 

(3a) dCim *1“ dCix — dSix ~ dSsm =“ 0 

(4a) dCim "I" dCix — dSim — dStm — 0 

(5a) dCu + P(1 + = d Fs - (1 + <*)C*»dP - PC*«d4 

(6a) (l-l-(i)dSi«+P«iSta = 0 

(7a) <iS'*. + P(l + /0<iS'*» = 0 

BS dS 

(8a) (1 + td^dSu = ii + tO-^dP- P-^dh 

oF qF 


(9a) dSi» = (1 + <*) ^dP + P^^dtt 


dP 


dP 


dCit, aCi« 

(10a) (1 + hydCim = (1 + ii) + (1 + *») 


aFi 

’ac,„ 


dp 


/dCi„ 

VaFi 


Fi- 


ac 


Im 


dP 




P)dh 


(11a) dC*. = -^dF, 
a 


—(l+«ip+p—il. 
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The next step is to give an explicit solution of this system that will 
show the effects of tariff changes on all the dependent variables. 

It is important to be careful when solving the system. One of the 
main points of this type of analysis is to reach qualitative results and to 
be able to demonstrate the interrelationships among all the variables 
involved. If one is not careful, it is easy to end up with results that in¬ 
volve extremely cumbersome expressions that are difficult to interpret 
in an economically meaningful way. 

The most convenient way of solving the model that we have found is 
the following. We start by rewriting the first three equations of the de¬ 
rived form of the model, la, 2a, and 3a, so that they contain only dYi, 
dYi, and dP as unknowns. That gives: 


(laO dYi = 


1 + ^1 
dCv... 


^ClinN 

IfT/ 


{[t 


Pti BSht 

+ h QP 


+ h- 


dP 


(1 + /i)5i* 


]^p+[ 


(i 


(2a') iF 2 = 


1 + /i 

1 + <2 


P® dSu SClm 3Clm 

- - + — Fi + — P 

+ ti dP dYi dP 


(1 + - 


1 + ^2 


dC2x 

dY2 


^ V ^C2x 

-“P(l + 


dp 


] 


(3a') 


+ 

1 




dSim 

~dp 


1+h dYi 


\ 1 + tJ 

Li + 


^2m 


dP 

Ptz dC2x 


1 4" ^2 ^P 




dCzat 

dYx + -iF,-t- , 

dYi Ll + <i ap 

dCsx P dSix 


Im 


T T *2; gp gp 


■ 

r jr\^i 


isr-—\dP = 


dP J 


L(i + O'VaFi dP / 

dC2s 


P* dSu 


+ 


(i-f<i)» apj 


■Irf/l 


[- 


P—^-P*(l + i2) 
dP apj 




dto 


The rest of the system, equations 4a to 11a, can also be expressed as 
linear combinations of dYi, dYt, dP, and the exogenous variables dh 
and dti. We can therefore solve the above equation system of three 
equations in three unknowns and get explicit solutions for dYi, dY%, 
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and dP. After this has been done we can substitute these expressions 
for dY\, dYi, and dP into the rest of the system and get explicit solu¬ 
tions for the other eight endogenous variables. 

In order to simplify the solution of our equation system we rewrite it 
in the following manner: 

Pti 

(la") aidXi - hbidP = - pidii 

1 + h 

(2a") atdX% d- tJbjdP ~ ~ Pt^^dii 

(3a") lidXi - hdXt = 0 

where: 


( 12 ) 


yio) 

(14) 

(15) 

(16) 

(17) 

(18) 

noi 


tti = 1 -|- h 


(l-^) 

V dYj 


dCa 

aj - 1 -r »* — 

dXy = dYi- SiJP - Ci„dh 
dXi = iFs - (1-f h)S2^dP - PCin4h 
P dSu 


*1 = 


|8i = 


1 + h dP 
P dSu 
1 + h ~dP' 


9Cim dCjm 
-{■Su 


dP 

aCi« 


dP 


f Cl 


dYt 

dCu» 

aFi 


is = (1 + h) j^P(l + ^s) 

/?. = /’I i.’> r Ph -4- i."! 




dP 

dSzm 


dP 

dCix 


+ •Sam 


■4-C. 


dCix' 

aFT. 

aCax 


When solving the equation system la"-3a" we first take the inverse 
of its matrix; 




bi 

k 

k 

(20) 

1 

A 

— bi 
ti 

bi - 

- 02 

h 



d 

ax 




h 

h 

hh - 


where the determinant is AfeA and where 
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A = ajft 4" tts^i 


Solving for our naknown three variables gives: 

Pii / bs^i \ 

( 22 ) dXi=> -{- dh + bifiiih ) 

A \L + h / 

(23) dXi’^ — dXi 

h 

(24) dP = — (- dti — aj^idti ) 

A \H- / 

By substituting dXi, dXz, and dP into our equation systan we can 
get a conaplete solution to all the mdogenous variables. We are there¬ 
fore through with the mathematical manipulations and can go on to 
the economic analysis of our results. 


II. The Terms of Trade, the Home Market 
Price Ratio, and Income Distribution 

We have already, in formula (24), established the results for the 
effects of a tariff on the terms of trade. The most striking fact about 
this result is that it is unambiguous: an increase in the tariff will 
always improve a country’s terms of trade. The only exception, whidi 
we soon come ba<i to, is the case where the trading partner’s supply 
or demand elasticities are infinitdy large, in which case a tariff change 
will have no influence on the terms of trade. 

We can also see that this result is symmetric in the sense that an in¬ 
crease in the second country’s tariff vdll always turn the terms of trade 
against the first country, fire only exception being the case where the 
first country’s supply or demand elasticities are infinitdy large, in 
which case the terms of trade will stay unchanged. 

In order to look into the economic implications of expression (24) 
more dosdy, we wiU write it out in the following explidt way: 


P All-l-ii\ d7,Al 


/ 5Ci„\i r 

1 + (1 + fe) ■?(! + ^s) 


dCtx 

~JP 


^ ac»\ 

+ h dP dP dYiJ 


ap 


,- dh} 

dY,. 1 


Formula (25) shows that the most important factor for the magnitude 
of change of the terms of trade is the flexibility of the two trading 
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economies, measured by the four partial derivatives dSu/dP, dCim/dP, 
dCiJdP, and dCt^/dP.^'^ 

Let us assume that Country I increases its tariff. If the consumers or 
the producers in Country II are very sensitive to changes in the relative 
price structure, i.e., if dSim/dP and dCtxldP are large, they will make 
considerable adjustment of quantities consmned and produced, and the 
changes in the terms of trade needed to bring about the new equilibrium 
will be small. So the more flexible a country’s economy is, the more 
successful it will be in neutralizing the effects of changes in her trading 
partner’s tariff policy. 

The flexibility of the economy of the cormtry that raises its tariff is 
also important. In order to bring out this point we assume that the 
second country does not change its tariff, and we rewrite formula (24) 
in the following manner: 


dtx 1 4“ ctjjbt "b 02^1 1 4" <* 1^2 

0^1 


This shows that the larger the values of dSu/dP and dCim/dP, the 
more will the terms of trade improve for the country imposing the 
higher tariff. 

The next, and maybe more mteresting, result concerns the home 
market price ratio. We can write the relative price of the export good 
in terms of the import good (tariffs included) in the following way: 
P/l+ti. Differentiating this expression and solving gives : 

, ^ iP Pdh If-, 

(28) -- v = ~~| " ’ ( 02(81 “ A^dii ~ Po}Ps/ift 

1 + h (i + hy aL(14-/i)* 

Again we get a new, neat result. Formula (28) shows that the relative 
price of the export good will always fall on the home market and that 
the imported good will become more expensive because of the tariff. 
This result does not coincide with established theory; why this is so we 
win shortly return to. Before we do so, it is appropriate to say a few 
words about its significance for income distribution. 

The clasric result about the effects of a tariff on income distribution 


* We have already sonetrliat koady referred to these partial derivatives as sui^y and 
demand dlastidties, as they measure exacts what demand and siq^dy elasthaties measuie-r 
that is, the seodti^ty in ^e mterrelation^ip betweext {vice and sui^Iy and demand. As our 
8%htly lax, but convenient, use cd language in this ropect can hardly confuse myeiM^ we 
will continue to use it. Anytme who wants to can, of course, rewrite fomnda ^ terms of 
elasticities. Cf. SSdeisten [14, 36 (sf m;.}. 

> In the fbUowisg discusdon we assome that dCb/dF and dCW^ w po^tive. .13ns ise^ies 
that A is potitive. Cf. SSdersten [14, pp. 37 ef re;, and 60 ef se;.]. 
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is contained in the so-called Stolper-Samuelson theorem [15], It says 
that the real reward of the factor used intensively in the import-com¬ 
peting industry will increase because of the tariff and that the reward 
of the other factor wiH fall because of the tariff. This result has been 
attacked by Metzler, who claims that it holds only in certain instances, 
depending upon the effects of the tariff on the home market price ratio 
[ 11 ] [ 12 ]. 

Formula (28) shows that the Metzler case can never occur. Therefore, 
if one is willing to accept the main assumption of the Stolper-Samuelson 
analysis, that of linearly homogeneous production functions, the 
Stolper-Samuelson result holds without exception and a tariff will 
always hurt the factor used intensively in the export industry. 

Before we go on with the analysis, however, it is appropriate to stop 
for a moment and scrutinize the standard results; for this purpose we 
use the two classic articles by Metzler published in 1949 [11] [12]. 

III. Some Peculiarities of the Metzler Analysis 

Metzler’s two articles are rightly regarded as containing the stan¬ 
dard results for the effects of tariffs on prices.® Lucid and dear as they 
are, they are, however, marred by some peculiarities and by what we 
regard as a major misconception in the formulation of the problem at 
hand. As none of the later writers in the field has improved upon the 
Metzler analysis in any essential aspect, we have chosen his papers as 
representing existing theory. 

Stolper and Samuelson assumed that a tariff would always increase 
the price of the imported good. Having assumed this, they were able 
to show the effects of a tariff on the income distribution m a straight¬ 
forward manner. Metzler, however, contended that one could not 
always be sure that a tariff would increase the price of the imported 
good. There could be a case where the improvement in the terms of trade 
was so large as to offset the tariff and that therefore the relative price 
of the imported good would fall because of the tariff. If this were to 
happen, the Stolper-Samuelson result would be reversed and the 
tariff would benefit the factor used intensively in the export industry. 

In his first article, Metzler set out the condition that, if ri= 1-k, the 
internal price ratio would be unaffected by the tariff, r] was defined as 
the second country’s demand elasticity for the first (tariff-imposing) 
country’s exports, and \-k was defined as the first county’s marginal 
propensity to consume its export good. Only if the trading partner’s 
demand dastidty for the tar^-imposing country’s exports were larger 

* For later contiibutions that, however, do not question Metzler's basic results, cf. Baldwin 
[1 ], and Bhagwati and Johnson [4]. For recent survey articles, covering the area, cf. Bhagwati 
[2] [3], and Chipman [6], 
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than the marginal propensity to consume exportables, would the price 
of the import good increase in the country levying a tariff; if its marginal 
propensity to consiune its export good were larger than the foreign 
demand elasticity confronting its exports, imports would instead be 
cheaper because of the tariff. 

The second paper aimed at correcting and elaborating this result from 
his first article. As that is the more interesting paper for our purpose, 
we will look at it more closely. In order to derive the effects of a tariff 
on the home market price ratio, Metzler set out the following model. 

The demand function for the first coimtry’s imports he wrote as 
follows: 

(a) «i = /i[(l + r)ir] 

where r is the tariff rate and v is the exchange rate (the price of Country 
II’s currency in terms of Country I’s currency). 

In Country 11 the price of imports is 1/w, and as there is no tariff in 
this country its demand function for imports is: 

(b) «2 =/2(l/ir) 

The private expenditure of the retidents of Coimtry I for imports, 
measured in foreign currency, is u,. But to this must be added what the 
government spends out of tariff income. The tariff income is equal to 
TUi. Say a proportion k of this income is spent on imports. Total ex¬ 
penditure on imports, in foreign currency, in Country I therefore 
amounts to: 

(c) (1 -b fer)/ 2 [(l + r),] 

The total value of imports in Country II, in its currency, equals: 

(d) (l/^)/*(l/ir) 

Metzler further assumes that trade between the two countries shall 
balance and the markets be cleared. This leads to the foUowii^ equilib- 
ritun condition: 

(e) (1 + kr)M(l + r)x] (-i) 

The internal price ratio in the first country is equal to (1+t) t. Dif¬ 
ferentiating this ratio with respect to r using the equiKbrium condition 
gives:* 

* The two elastidtifis and nt are defined — TCt-frlfiV/i Metdei 

says that m and nt ordinaiy elasticities of demand for In^orts in I and n respecdvdy.’^ 
This is not the case. They axe total elastidties for dbanges In the carves with respect 
to pike. Hente they also depend on supply factors. 
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d{\ + r)ir _ ff r A(1 + t) 

^ ^ ir “ A L 1 + At 

where A= ni+ijs— 1. 

The only case in which the home market price ratio is not affected by 
a change in the tariff is when expression (f) is equal to zero. This hap¬ 
pens when: 



If 1)2 is larger than the right-hand side of expression (g) the orthodox 
result win come about: an increase in the tariff will increase the price of 
the import good. Only if the opposite is the case will the relative price to 
importables fall because of the tariff. We might observe that the right- 
hand side of expression (g) can never be larger than one; if what Metzler 
terms the foreign demand elastidty for the first country’s exports is 
larger than unity, the tariff-imposing country will always find that its 
imports become more expensive. 

Metzler’s analysis is of quite an implicit nature. Therefore we have to 
look more dosely at the assumptions on which his analysis rests. First 
we might remark that he is not treating the general case, insofar as he 
starts from a situation with free trade and treats only the case with a 
tariff in one country and no tariff in the other country. Furthermore, /i 
and ft, as we have mentioned, are not pure demand functions, but 
analytic expressions for the offer curves; this implies that the dastid- 
ties connected with them, i)i and 1 ) 2 , are not pure demand dasticities 
but also depend on supply factors. 

A more peculiar, and as it seems, indefensible assumption is that he 
assumes the government to spend a certmn amount, k, of the tariff in¬ 
come on imports irrespective of what prices are. This is connected with 
the fact that Metzler, like all other writers about tariffs, confuses two 
problems, that he treats two distinct problems as if they were one and 
the same: He tries at one and the same time to deal with ijie effects of a 
tariff and with a redistribution problem connected with the spending of 
the tariff income.® 

There is, however, no reason to treat the two problems at the same 
time. The better approach to take if one wants to study the effects of 
tariffs is to isolate these effects. What we have done is to take two 

* The notion that the effects of tariffs on prices depend on the way ^e tariff proceeds are 
^ent goes back at least to Marshall [10]. It was al^ adopted by Lemer in his well-known 
paper [9] which is the starting point for the modem anal}^ of tariffs and trade. It also seems 
that it was the nse ol geometry as a tool of analysis that forced this mode of thou^t upon 
Lemer. This however, an example of a {hobl^ that hardly can be dealt with in a satis* 
factory way using geometric methods. 




SODERSTEN AND VIND: TARIFFS AND TRADE 


40S 


demand functions and let all income (including the tariff income) be 
spent according to these functions so that demand for the two goods is 
a function of national income and of relative prices. It should not be 
astonishing that, if one introduces a second problem and assumes that 
a specific income, the tariff income, gives rise to a specific expendittrre 
pattern, the problem becomes more complicated. But it seems quite 
uimatural that one should insist that the effects of a tariff or a tax on 
the price structure should hinge upon some specific way in which the 
tariff or tax is spent, instead of rimply assuming that the income gen¬ 
erated by the tariff or tax is spent according to the same general prin¬ 
ciple as all other income. 

The main result of our invest^ation with regard to prices is, there¬ 
fore, that simpler and less ambiguous results can be reached under 
more general assumptions once one realizes the nature of the problem 
and does hot introduce a redistribution problem into the question of 
how tariffs affect relative prices. 

IV. The Optimum Tariff 

Before we conclude this paper we should also deal with the important 
question of how tariffs affect the real incomes in the trading countries. 
This problem has to a certain extent been obscured by the fact that 
great stress has been laid upon its being a problem In welfare economics, 
a tradition inaugurated by Sdtov^y [13]. We will not dwdl upon its 
wdfare aspects, as all that can be said from this point of view seans to 
be of a trivial nature. We simply define the optimum tariff as the 
tariff that maximizes a country’s real national income. 

The optimum tariff formula as it is stated in the literature is of the 
form where t is the optimum tariff and E is the elasticity of 

the fore^ redprocal demand for exports.* What has to be observed, 
however, is that this is the formula for the optimum tariff only in a. 
very specific sense. It Is a formula that holds for any tariff, not only the 
optimri one.'' But bdng a tautblo^, it also holds for the optimum 
tariff. It is almost entirely devoid of content. 

We will now go on and in a straightforward way derive a formula for 
the optimum tariff that is more meaningful than the one so often re¬ 
ferred to m the literature. 

« Hiis ml^t be termed the basic formula. Others can be derived from it. For a derivatkm 
and discussion of it, cf. Bickerdkke [5}, QraaS [7], and Johnson [8]. 

One might add that the optimum tariff piesu|^)08e5 that the marginal raUs of subsdtutkm 
in consumption and production at home are made equal to the marginal rate of transfonoatidn 
through for^gn trade. This means, in geometric tei^ that at the point where the opteum 
tariff formula holds, the community iniMerence curve ^ the tariS-imposhig oouatiy shonldl^ 
tasgmt to the other anmtiy*s offer curve. If this side-condition always is kept in mind, the 
ff>nnula becomes somewhat more meaziingfal. 
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The national income in Country I we defined as: 

(1) Fi = + PSu + = (1 + + PCu, 

The change in the real income, u^g Laspeyre’s index, we define as: 

(29) dSIi = (1 + + PdCvt 

The change in the national income is: 

(30) dYi = (1 + + C^dh + PdCu + CudP 

Using (14) we get the change in real income as: 

(31) dRIi = dXi + {Su - Cj^)dP 

Using (22) and (24) we can express the change in the real income in the 
following explicit form: 

Pi $ 

(32) dRIt = k(5u - Cu) - dh 

A K 1 + 

— [^iCSte “ Cix) + 


where 

At first we might remark that the effects on the first country's real 
income from an increase of the tariff in the second country is unambigu¬ 
ous: An increase in its tariff will always hurt the first country unless 
the first country is completely flexible so that either its demand or its 
supply elasticities tend to infinity, in which case neither its terms of 
trade nor its real income will be adversely affected by increases of its 
trading partner’s tariff. 

The effect of Country I’s own tariff changes on its real income is more 
ambiguous. Here it may go either way; the real income might go up or 
it might fall because of an increase in the tariff. We are interested in 
finding the optimum tariff, i.e., the tariff that maximizes a country’s 
real income. The real income of Coimtry I has a maximum when ex¬ 
pression (32) is equal to zero. Hence the optimum tariff, is: 


(33) 


opt 02 (51* Cl*) 
=-::- 


Or if we write it in a more explicit way: 

dCa 


opt 




(1 + /s) P(1 + h) 


dCzx 


dP 


dP 


■ 52m 


dC*2 


dVi, 


(34) 
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Formulae (33) and (34) give, in a somewhat implicit form, the opti¬ 
mum tariff for Country I. We might first observe that a large ej^ort 
share gives scope for a high optimum tariff. Otherwise the important 
factors stem from the second country. Again, we can see that the 
adaptability of the second country is of critical importance.® The 
marginal propensity to consume exportables in Country 11 is of a certain 
importance, but as it appears in both the numerator and the denomi¬ 
nator its role is ambiguous. However, the supply elasticity of importables 
and the demand elasticity for exportables—the measures of adaptability 
of the economy, in other words—play an unambiguous role. The larger 
they are, the lower should Country I set its optimum tariff. 

T^he economic significance of this result is easy to see. High values of 
these elasticities mean that the producers and consumers can easily 
adapt to changing circumstances. The producers can easily switch their 
factors of production from the export to the import competing line of 
production, and for the consumers the two goods are good substitutes. 
If both or any one of these conditions prevail, it does not pay for the 
country’s trading partner to levy a high tariff on its imports. In the 
limiting case, wh^e the values of the elasticities in question tend to 
infinity, the optimal policy for Coimtry I will be free trade, as it will 
not be able to turn the terms of trade in its favor by a tariff but will 
only be limiting its trade at unchanged prices by levying a tariff on 
imports. 

We will stop here. We have tried to deal with some of the basic 
problems in the theory of trade poliry by a more explicit t 3 q)e of analy- 
ris than has usually been used in tMs area of economic analysis. We 
hope that we have been able thereby to demonstrate that ampler and 
clearer results can be derived and that a more thorough imderstanding 
of the interrelationships between the variables involved can be had. 

There are, however, important problems that we have not touched 
on. As examples we might mention the effects of a tariff on income dis¬ 
tribution in the case where the production fimction is not homogeneous 
of the first degree, and the question of the optimum tariff under re¬ 
taliation. These and other problems of trade policy each merit a more 
thorough analysb and therefore fall outside the scope of a single article. 
We hope that we will be able to return to them on some future occasion. 
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ECONOMICS OF PRODUCTION FROM NATURAL 
RESOURCES 

By Vernon L. Smith* 

I. Introduction 

This paper attempts to provide a unified theory of production from 
natural resources. A single model of an industry is used to describe a 
d3mamic process of recovery from such technologically diverse resources 
as fish, timber, petroleum, and minerals. Recovery from each of these 
resources is seen as a special case of a general model, depending upon 
whether the resource is replenishable, and on whether production ex¬ 
hibits significant externalities. A model of centralized management, 
with particular reference to ‘‘common property’' resources, such as 
fisheries, under stationary conditions, is also discussed and compared 
with competitive recovery in the stationary state. 

The paper builds directly upon, and has been much influenced by, 
the basic contributions of Gordon [6] and Scott [11] [12]. 

II. Environmental Technology 

The economy of man consumes two fundamental kinds of naturally 
occurring resources: (1) Replenishable resources, such as fish, timber, 
bison, and the whooping crane, and (2) nonreplenishable resources, 
such as petroleum, natural gas, and the products of mines. The second 
category is often called ‘ exhaustible resources,” which is something 
of a misnomer since both t 3 rpes of resources are capable of exhaustion. 
The American bison, once of value to the American economy, is such 
a case, as also were the native trout of Late Michigan,^ This particular 
dichotomy is important analytically in that the first category of re¬ 
sources is capable of regeneration, as man consumes a flow of the re¬ 
source, while the second represents a fixed stock whose inventory can 
only be diminished over time. 

For purposes of production analysis, one of the most important tech¬ 
nological features of a replenishable commerciai resource like a fish or 

* The author is professor of economics. Brown University. This research was supported by 
Natiosial Science Foundatkm Giant No. CS-1835 to Brown University. Z am indebted to J. A. 
Crutchfieki for several helpful comments, and to Eric L. Smith for assistance in pr^uning the 
diagrams. 

^ The two cases are different, however. Neither was exhausted m the physical seise, but in 
the economic seise. The biotic potential of fish Is so large that comidete ertinctipn may be very 
difficult. With the Lake Mic^^ trout it was mva^n by another predatox^the sea lasG^rey 
-—that destroyed the trout harvest. The lan^irey have since been brought under oontiol, and 
with restocking, the h&e may again become an importani ff^iery resource If 
win the battle. 
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timber spedes is its law of growth. The growth characteristics of a 
spedes may be studied in terms of the growth in the number of mem¬ 
bers, and in the size of individual members [1], or in the aggregate mass 
of the spedes [8], This paper will take a crude macrobiological approach, 
and deal only with variables which measure the aggregate masses of 
spedes. Such an approach is analogous to the aggregate production 
function hypothecs employed by economists in macroeconomics and 
growth theory. 

The mass growth of a spedes will depend upon certain internal 
biological characteristics of the spedes, and on its environment, i.e., the 
abundance of food nutrients, and the existence and effidencjr of other 
spedes which have predator or s}rmbiotic relationships to the given 
spedes. We can think of any spedes to be harvested by man as subject 
to a ‘technological” law of growth governed by the ecological char¬ 
acteristics of the biosystem in which it resides [8]. 

In the simplest model of the technology of a replenishable resource, 
we consider a single spedes population with mass X in pounds, board 
feet, or other appropriate measure of quantity. The ecological balance 
between this spedes and its natural environment is postulated to give 
rise to a law of mass growth of the form 

dX 

(2.1) —=/(Z). 

at 

From the general ecological descriptions usually given for any spedes 
[8] as well as for fish [2, pp. 7-S] [4, p. 209] and timber [7] [9] resources, it 
is reasonable to assume that jiX) has the inverted “U” properties 
shown in Figure 1, i.e.,/(^=/(j)=0,/'(r’)=0,/"(Z) <0,0<Z<X, 
where X_ and X are the miniTnum and maximum, self-sustaining popu¬ 
lations, and X° is the population producing the largest sustainable }deld 
or net rate of growth. The yield function f{X) measures the net effect 
of the birth rate, the growth rate of individual membem, and the death 
rate from natural causes, induding predation from nonhuman sources. 
Populations smaller than X<0, are assumed not to be viable. 

The most frequently postulated form for the sdeld function is the 
quadratic, giving 

(2.1') X = a^ + Xiai - a^X), 

whose solution, ^(f), is the familiar and ubiquitous logistic law of 
growth [8, pp. 64-76]. 

. In the natural state a replenishable resource, whose law of growth is 
govaned by (2.1), will normally be expected to grow until the stable 
equilibrium X=^, ,^=0 is reached. In such drcumstances commerdal 
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production from the resource by man will begin with these as initial 
conditions. (Note that X is unstable.) 

With the entry of man as a predator in the form of an extractive in¬ 
dustry—commercial fishing, forest products, and so on—equation (2.1) 
must be modified to serve as a technological restriction on the activities 
of the industry. Throughout this paper, in order to sharpen the essential 
features of the theory and simplify the arithmetic we will assume that 
recovery from a given resource is effected by K homogeneous firms or 
units of capital, each producing an output rate, x. Total industry output 
is then Kx, where both K and x are, in general, variables. Hence, the 
required technological restriction might be written.^ 

(2.2) ^ = f(X) - Kx. 

It is understood that x, K, X are each a function of time. Under our 
assumptions, K is both the number of firms (e.g., fishing boats) in the 

‘ More generally, we ^ould write Kx). In (2J2) we assume no interaction betweoi 

the total harvest and the growth properties of the popi^tion mass, as likely w31 he the case if 
only restricted portions of the age distribution axe harvested. Concerning my formulation of 
the constraint (2.2), and its use in the models to follow, the reader is urged to refer to [3], 
eq>edally the mathematical appendix and the references cited there. Unfortunately, I suftored 
the unpoverishment of not having acquired a copy of the important Crutdhfield-Zellner hook 
until after the present paper had been written. Tliey work with the qusulratic form of (2.2} in 
the context of a supply and demand industry xnoddL (and again in the treatment of the op- 
tiTwigatiftn problem of c e ntral management, both static and dynamic}. Althou^ wy treatment 
was independent, and differs from thrirs, the reader ^ould view lie present paper as essen¬ 
tially a generalization and explication of this earlier literature. 
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industiy, and a measure of the real capital stock invested by the in- 
dustiy. 

Turning now to nonreplenishable resources like petroleum, coal, iron 
ore, and other products of mines, we note that these form a simple 
special case of (2.2) in which/(Z)sO, i.e., regeneration is assumed to 
be imposable so that the fixed stock declines at a time rate equal to 
a^regate industry output. 

ni. Cost Behavior—The Technology of Recovery 

The cost structure of the recovery process varies widely among the 
major commercial natural resources. Recovery cost in fishing, petroleum 
and natural gas b uniquely influenced by the “common property” 
character of these resources [6] [11]. No one has exclusively private 
rights in ocean fishing nor are such rights feasible to grant when com¬ 
mercial species are migrants. Similarly with crude oil extraction the 
reservoir’s physical boimdaries are often unknown, and even unknow¬ 
able except at prohibitive cost. Such resources may ther^ore be shared 
by many private firms. An important consequence of this is that there 
may be direct and very significant external diseconomies in production, 
with an attending divergence of private and sodal optima. 

Chi the other hand, forest and mineral resources are relatively divis¬ 
ible into independent productive units and to this extent are relatvelyi 
free of significant production externalities.^ Thus, of the two leplenish- 
able resources, fisheries and forests, it is assumed that the former shows 
significant Vernal diseconomies of production while the latter does not. 
With the two nonr^lenishable resources, petroleum and mining , again, 
the former is assumed to exhibit significant diseconomies, the latter is 
not. 

In industries such as mining and lumbering, the extractive total cost 
function for the individual firm is assumed to be of the form, 

(3.1) C = 4>(.x) + C'(») > 0, C"(*) < 0, 

where ^(x:) is total (fixed and variable) operating cost,^ and is the 

* The specialist mH want to take this statement with a grain of salL In forestry there are ob¬ 

vious externalities with regard to fire control (except remember that we are working with cer¬ 
tainty models) and the of Insects and disease. Also, In mining, one man’s shaft may cause 

cave-ins or water encroadbrnent on another mining property. A gen^ disclaimer is in order; 
In a paper trying to emphasaae the unity of production theory in the natural resource setting, 
one inevitably does a certain violence to tb« detailed facts, for there are indeed diverse ele¬ 
ments to consider in the various cases of extractiDn. But the truth of unity, even if partial, is 
eaaly obscured by concentrating cm moreor-Iss minor dififmntiatmg details. 

* 2h (3.1) we somewhat overslrcplify the view of mining and forestry production. In mimng, 
ginanlwtive output (or the imreoovexed ^ock remaining) may afiect cost; for this and other im¬ 
portant oon^dsatioiis in mining see [13]. See footnote 11 for some relevant qualificatmns 
a{H[>iying to a{:^>rt^iiated forest zeaources. 
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normal profit or return on a unit of capital required to hold the unit 
(or firm) in the industry. 

The most natural general hypothesis about total operating cost for 
the individual fisherman requires it to be an increasbg function of the 
vessel’s catch rate, x, but a decreasing function of fish population, i.e., 
^=^(a:,X), with «in—d4>/dx>0, and The latter sped- 

fication is implied if it is the case that when there are more fish of a 
given species they are easier to catch. On the other hand if increases in 
X cause no change in the density of stocks, as may be the case in some 
spedes, then it may be that ^=0. Esrtemalities enter in an interesting 
and simple manner: No individual competitive fisherman has control over 
population size as a private decision variable yet it orders as a parameter 
in each fisherman’s cost function. Externalities may also enter via crowd¬ 
ing phenomena: If the fish population is highly concentrated, the 
effidency of each boat may be lowered by congestion over the &Mng 
grounds.* In general then the cost function may indude K, and our most 
general cost hypothesis for the fishing finn is: 

C = Cl s dC/dx > 0, 

^ ^ C, s dC/dX <0, C, = dC/dK > 0. 

When Ct<0, recovery cost exhibits resource stock extemaliti^^ 'Whea 
Ct>0, recovery cost exhibits crowding externalities. Each ca^ repre¬ 
sents an external diseconomy to the industry. Equation (3.2) will sorve 
as the most general cost function with which we shall be concerned. It 
indudes (3.1) as a ^edal case. Another special case is crude oil produc¬ 
tion, since oil wdl drilling, development and operating costs are i^sen- 
tially independent of crude production in primary recovery fields 
(fields subject to natural drive forces). 

IV. A Model of the Compoitive Recovery of Natural Resources 

We propose to characterize the competitive recovery process in any 
extractive industry by a s}rstem of three behavior equations describing 
the interactions of the resourt^, individual firms, and the industry. Ibe 
term ‘'industry” in the case of fishing and petroleum extraction will 
not necessarily refer to the entire industry, but to the collection of 
firms exploiting a g^ven fishery or oil reservoir, dnce in these cases ex¬ 
ternal interdep«idence is postulated. 

* A good example is sport fishing for striped bass in San Ecandsco Bay. Xlie stripers fram 
sdiools to feed on sdiools of smaller &od Hie latter are driven to the sor&ce, siten^itiQg 
to escape, and this attracts the goUs to feed. The filling boats an^ljr motor into the Bay 
hxAiog for tim mass fighting gnlk-lhe boats ccmgregate around and ^eaateaoiriie 

fnthtrdln^ passes tibou^ the cxmcentratedachodlcd supers. On a bn^baSdaya omuM^- 
d>le waitmg ^ may devdnp. 
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The behavior equation for the resource has already been stated in 
(2.2), and describes the growth or decline of the stock as a function of 
stock ^e and industry output. 

If we let p {Kx) be the total revenue rate from the sale of Xo? units 
of the resource, then revenue per firm is p(^*)/Z', and, using (3.2) the 
most general form of the firm’s pure or excess profit function is 


p(.Kx) 


C(x, X, K). 


It is assumed that each firm percdves this profit to vary only with its 
own output and this only because its private cost is variable with output. 
Thus price, p^Ks^ /Kx, is perceived as a given constant, and C(x, X, K) 
is treated as a function only of the private control variable x. The be¬ 
havior equation for firms is a perceived profit masdmi^g condition 
(price equals marginal cost), which serves to determine x as a function 
of capital and resource stocks depending on revenue, cost and ex- 
temafity conditions, ms 


p(Xx) 


— ^i(*, Xf iT). 


Some modification of the hypothec (4.2) must be specified in the 
case of crude oil production where cost is substantially independent of 
output, and output depends primarily upon the characteristics of the 
field and its exploitation. In primary producing fidds all crude oil is 
produced at the surface of a well by the action of one or more naturally 
occurring underground drives or pressures from edge water encroach- 
m^t, a gas cap, or gas dissolved in the crude [10, pp. 391-93]. Both 
the rate of recovery and the cumulative recovery reduces the pr^ure 
level. So the output, x, of a given wdl can be regarded as a decreadng 
fimction of ^gregate ciurent output, Kx, and a decreasing function of 
cumulative output, X-X, or* 


(4.2a) * = g{Kx, X), 


Jg_ 

d(Kx) 


gi<0, 


Finally, new firms (capital) are assumed to be attracted into the in¬ 
dustry when x>0, while producing firms are driven out of the industry 
when *-<0. Specifically, it is supposed that this flow of capital is pro¬ 
portional to pure profit, or 


• ^tcmativcly we could write X), h<0, A*>0. With secondaiy (water or gas m- 

jectkui) aod stzqipa: (mecfaanTcal pumping recovery fields, the cost fimction be as in (3.2). 
We aasnme m the text that the ultunate comulative recovery, 7—£ is known and is inde¬ 
pendent of the production path. In fact, the total &ee-fiow recovery may dq^end upon the ex¬ 
traction rate. S«, for example, [5, pp. 91-921, and the references dted there. 
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(4.3) 

where 6>0 is a behavioral constant for the industry/ 
In stnrunary, our behavioral equation system is 


(1.1) 

p{Ki) _ 
K% 

1 

II 

(1.2) 

Ci(*, T,r), or x = g(,Kx,X), for crude oil, 

(1.3) 


s: = 8[^-c(*,x,fo], 


with/(J0—Ofor oil,gas and mineral stocks, and CjsC 3 = 0 ,for mineral 
and timber resoarces ® It is further assumed that equation (1.2), what¬ 
ever its particular form, always provides a unique x for every (Z, K) 
pair (i.e., a mapping Z, Then the system I provides two first- 

order differential equations in X and X of the form, 

(n.l) X = FCX, K) 

(11.2) Z = /(Z,Z), 

with initial conditions X(0) and Z(0). Where recovery requires spe¬ 
cialized capital, exploitation begins with Z(0) = Z and Z(0)=0, i,e., 
the resource is in static mass equilibrium with its environment, and an 
exploiting industry does not exist. If exploitation begins with a direct 
transfer of capital from other industries (e.g,, haddock and cod fishing 
vessels shift to lobster), then K{Q) >0. 

V. The Dynamics of Competitive Recovery 

A. Generd 

Equation qrstem II together with the initial conditions describe the 
velocity of a point in the “phase space” (X, K) i.e., the rates of increase 

^ In (4.3) assume cai^ital tD be equaBy mobile out as well as into an industry, i.e., there is 

no problem of ineversibility. Moie generally we could write 

if** 

(5ix, ifT<0. 

We later assume ^ the case of oil wells, wlsicb. clearly cannot be reduced in quantity once 

drilled. 

> Many vaiiatbns on the particular forms of these behavior equations could be made. In 
place of Q3) some variant of the accelerator li 3 rpothesis or an adaptive expectations hypothesis 
about investment could lx introduced. In (1.2) any output adjustment hypothesis mis^t be 
ii]^inplaceoftheclasskd-~pid^ eqiuds xnazginai cost. If hsbhig is concentrated in a 
season of the 3 ?ear (sudi as spaonmg time), then a difference equation e^resskn of groVtik' 
harvest bdiavior could substitute for OLl}- 
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or decrease in (i) the resource stock, (ii) the level of capital investment 
of the industry. 

A static equilibrium or singular point (X*, is defined by the prop¬ 
erly that F(X*, Jr*)=0, I{X^, K*}=0. There may be many such 
points. Two such singular points (P* and P**) are illustrated in the 
phase diagram of figure 2 for a replenishable resource. Points in the set 
defined by PiX, K)—0 correspond to equilibria between the resource mass 
and its enmrontneni, while points in the set d^ned by 7(X, ^=0 cor¬ 
respond to equilibria between the exploUing industry and aUemaHve uses 
of capital in the economy as a whole. Both equilibrium relations pre¬ 
suppose instantaneous output adjustment in accordance with firm 
profit maximisation (L2). In Figure 2 it is assumed that bPfb K <0; 
for any ^ven resource stock, an increase (decrease) in the size of the 
industry will decrease (increase) the rate of growth of the resource, i.e., 
productbn exceeds the rate of replenishn^t. Also it is assumed that 
31/dK <0; for any ^ven resource stock, ^ increase (decrease) in the 
size of the indus^ lowers (raises) profit and reduces increases) the 
fiow of oqpital into the industry. Conditmns for the validity of these 
two aasumpfions are stated in the appendix. The a^umptions apply 
only to the illustnition in Figure 2, and not to the model in general. 
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Under these assumptions the nonnegative quadrant is partitioned 
into five regions by the F and I curves. In region A, above both curves, 
both the industry and the resource stock.will decline. In region D, below 
both curves, both the industry and the resource stock will grow. In 
regions B, C and £ the remaining combinations of growth in K and X 
occur as ^own. The perpendicular arrows in each region indicate in the 
usual way, the directions of motion along a development path in phase 
space. If initially the resource population is at X, and K—0, then (by 
hypothecs) jt>0 and capital flows into the new extractive industry 
r^ucing the resource mass along the path from to F** as shown. 
F** is an equiUbriiuu point for the conditions postulated in the illustra¬ 
tion. At F** the industry is in equilibrium with the economy, and the 
species mass is in ecol(^cal equilibrium (total recruitment of new mass 
equals the harvest rate). The illustration shows P** to be locally, but 
not globally stable. Thus, suppose having reached P**, there is a sudden 
reduction in X from natural causes—such as a disease which wipes out 
the susceptible portion of the species and then disappears. The system 
is then shifted to the point Q or R. At Q firms suffer lo^es, and capital 
starts to leave the industry, while the natiiral productivity of the re¬ 
source is increased to a level above harvesting by the industry. The 
resource mass rises, and the industry declines until the state of the 
system crosses into region D where the industry is once more profitable. 
Capital now flows back into the industry, and the resource mass con¬ 
tinues to grow until balanced by the industry harvest at F**. If the 
catastrophe is large, and the system shifts to a point such as P in region 
A, the resource mass declines, and the 3 deld of the species is lowered. As 
a result the harvest exceeds the yield, the resource stock falls, and the 
industry declines until both may be put out of business at S, 

The qualitative properties of virtually any conceivable pattern <rf re¬ 
source exploitation can be depicted by a phase diagram fiimilar to the 
illustration of Figure 2. Invasion of the resource domain by a new para¬ 
site or predator, which becomes a permanent aspect the environment, 
can be represented by a downward shift of the P function. P may fall 
below I so that the invading parasite or predator together with the in¬ 
dustrial harvest wipes out the resource and thence the industry. Such 
was the course of events when the lamprey invaded Lake Michigan de¬ 
stroying both the lake trout and the lake’s fishing industry. 

From the above illustration it is that a^mmetdal production 
from a replenishable resource need not in lime destroy the resource. 
Exploitation by man miry disrupt a delicate balance which destroys a 
resource. But the existence of eternal diseconomies (tkough it lead to 
non-Pareto effident production states) does proysie a built^n mecha¬ 
nism tending to r^t annihilation of the resource: harvesting dqitetm 
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the stock, costs rise and, ceteris paribtts, discourages harvesting, with 
the possibility if not a guarantee of an equilibrium such as P** in 
Figure 2. 

We turn next to an analysis of various special applications and ex¬ 
amples of the general model. 

B. Selling Price Constant: The Fishery 

Much of the more systematic literature on resource economics has 
been concerned with the implications of competitive recovery under 
conditions of constant price, not only to the individual firm, but also to 
the individual resource deposit, fishing ground, and so on [2] [6]. It is 
therefore of some interest to explore the implications of the model for 
this case. 

With selling price, constant, system I becomes. 


(lAA) 

H 

> 

1 

(IA.2) 

P - Cl(Xy Xy X) 

aA.3) 

K = b\^X - C(j3Cy Xy 


Writing total differentials of equations (IA.2) and (IA.3), and solving 
for dKidX, we get 

_ 

£-•0 Ct 

which is the slope of the liX, i0=0 function in system 11. Hence, if 
Cs<0, Cj>0, i.e., we have external diseconomies from both fish 
shortage and crowding by vessels, then I(X, JQ =0 defines as an in- 
crearing function of X. Every reduction in the fish mass will increase 
costs, and force some fishermen out of the industry until a new normal- 
return equilibrium is established. 

In like manner, differentiating (IA.1) and (IA,2), with JS'=0, we get 

(5.2) — 

dX x_B “ KCit 

for the slope of F(X, Z)=0. Since /'|0, if Ci*<0, Cu>0, Ci»>0, the 
sign of this derivative is not determined on the basis of qualitative con¬ 
siderations alone, and may change in the phase space. 

Figures 3-S illustrate some possible effects of different estemality 
assumptions on industry equilibrium, I(X, X)=0, and several possible 
solution paths in phase space. In each case it is assumed that 

dK 

dX x-iO 

is positive below some value of X, and negative above that value. 
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O 3 > 0, 0^3 > 0, Cj;! > 0 


n 


F(X,K}»0 

_/ 


X(X,K }«0 
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In Figures 3a and 3b, with no resource stock externalities, but with 
crowding externalities, industry aiuilibrium occurs at independent 
of X. A posdble path to the equilibrium at F* is shown. In Figure 3b 
the resource is so profitable that it is wiped out before crowding exter¬ 
nalities limit the industry’s growth. 

In figures 4a-c, we assume stock externalities to be significant but 
no crowding externalities. In contrast to the previous case, industry 
equilibrium is determined at X* independent of K. Figure 4a shows 
tluee posrible paths to equilibrium: (i) a direct path to P* with mono¬ 
tone growth in the indusby and monotone decline in the resource stock 
to the self-sustaining level X*; (ii) a cyclical path in which firms re¬ 
spond so quickly to pure profits that when industry equilibrium is 
reached at A the harvest exceeds the yidd of the stock causing the stock 
to continue fallmg. But with the stock continuing to fall costs rise, 
loss^ are incurred, and firms are forced out of the industry. The dedin- 
ing harvest eventually provides equilibrium of the resource stock, at B 
but the industry is declming. And so on in a convergent cyclical path 



C3» Ci3 »0 



Fnois 4b 


C3 ^ ^13 ^ ^ 

C 2 ^0,Ci2 ^ ^9^11 ^ ® 


I{X,K)sO 



F(X,K)sO 



C2^0»C3^® 

Cii> 0,Ci2^ 0»Cl3> 0 



X 


FicnsE Sa 

02<0,03> 0 

Cji> 0|Ci2 ^0»G13^ 0 



1(X,K}>0 
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with capital flowing in and out in response to cost changes induced by 
the decline and rise of the stock, levd; (iii) a path in whidi the entry 
speed of new Arms is so rapid, and resource stock externalities such, that 
the stock is depleted before capital outflow due to losses can bring the 
harvest rate below the 3 deld. Figure 4b illustrates the polar case in which 
the harvest is so profitable that the resource is sure to be depleted, while 
4c shows the opposite pole where it does not pay to harvest any of the re¬ 
source. Figures 5a and 5b illustrate the more general case in which both 
kinds of ext^alities are present. 

C. Mining 

We have assumed mining to be the prototype of a nonreplemshable 
resource with indgnificant externalities due to resource scarcity and 
crowding. Under these assumptions jf(JC)=0, and Ct^Ct^Q in sjystem 
(lA). Hence, if recovery is profitable, is determined by equation 
(IA-2), and C(a:®)l>0. Capital floire into the resource at a 

constant rate, and the depletion rate of the resource is 
Figure 6 illustrates the equilibrium path to d^etion. 
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D. Petroleum 

The dynamics of competitive petroleum recovery is dightly more 
complicated due to extemalilies. The fixed price equation system is: 

(IB.l) Jt = - Ex 

(IB.2) X = g(Ex, E), gi <0, gt> 0. 

(IB.3) K =• S[#x — Col, 8 = 0, if ^x < Co, 8 > 0 otherwise. 

In equation (£8.3) we impose the condition that ^>0; wells once drilled 
cannot “flow out” of the resource. With all costs fixed, production con¬ 
tinues as long as the natural drive forces pertist. 

Observe first that if it pays to drill any wells at all, then at some point 
E>0, and, by (IB.3), K can never fall. Hence, lJ:'=0 in 0^.1) if and 
only if x=0, i.e., the resource is not in equilibrium until well output is 
zero. The resource equilibrium set, defined by P(X, E)=0 in system 
n is here defined by the condition f(0, ^=0, wWe X—X is the de¬ 
pleted levd of the <nl reservoir (E%ure 7). That is, the primary or free¬ 
flow stage of recovery ends at X^X, when x=0. Similarly, equilibrium 
m the industry, defined by the function I(X, E)=0 in system U, is here 
defined by (IB.2) and (IB.3) with E=0, or Cofp=g(KCii/p, X). 
Writing the total difierential of this last equation and solving for 
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iKidX, gives the slope of I{Xy K)=Q: 


(5.3) 


dK 

lx i-o 


Pgi 

Ctgt 


> 0 . 


Hence, the equilibrium size of the industry is a strictly increaang func¬ 
tion of the size of the untapped oil reservoir, X. 

The phase diagram for the competitive exploitation of an oil reservoir 
will therefore appe» as in Figure 7. Initially, the system is at 
=0, .X'=^, where X is the initial level of the oil reservoir stock. Since 
I(X, E)—0 is shown above Po, it pays for drilliog firms to exploit the 
resource. Hence K >0, —Kx <0, and the state of the ss^stem moves 

along some path to a point P on I(X, K)=0 as shown. Thereafter, 
.^=0, but the stock dedine, X= —Kx <0, proceeds apace imtil x=0 at 
P*. The reservoir is depleted, the wells capped and abandoned (unless 
pumping is profitable). 


E. Timber 

Timber resources are replenishable, but we assume no significant 
production externalities either from population scarcity or crowding by 
producers. These assumptions may also apply to exhausted historical 
species like the whooping crane and the American bison (if both species 
were so earily harvested that cost was not influenced by population 
mass). System (lA) becomes: 


(IC.1) 

II 

1 

(IC.2) 

P = Ci(*) 

(C.3) 

Jt = 8[#» - C(z)] 


(IC.2) determines If C(*®)>0 harvesting is profitable, and 
firms enter the resource. Eventually the entire stand, and all new growth 
during the exploitation period is exhausted, as illustrated in Figure 8. 
Such is the demise of an imappropriated replenishable resource which 
does not exhibit external diseconomies to the industiy. 


VI. Centralized Fishery Managemati: Sole Oumership 
and Regulated Competition 

In the literature of &hery economics the important papers by H. 
Gordon and A. Scott [11} haw emphasized the advantages irf uni¬ 
fied management or “sole ownership'' of the fishing ground as distinct 
from the unregrdated decentralized exploitation of the resource, ,^e 
ownership permits the »)dal costs of production to be brnne |}rivstd^ 
with the result that the private producer has the incentive to manage the 
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resource in the interests of society as well as his own. To see how these 
results follow using the competitive model of this paper, we must de¬ 
velop the contrasting model of centralized management. 

We assmne with Gordon and Scott that there are many fishing 
grounds so that centralizing the ownership (or right of access) of any 
one does not introduce monopoly dements.* We continue to assume 
steady-state equilibrium, .^'=0, Under centralized management x, X 
and K will all be deddon variables subject to control, in the interest of 
profit, by the sde owner. His profit function will be pKx—KC(x, X, 
K) which is to be maximized with respect to («, X, X), subject to 
X =f(X)—Xx=0. The Lagrangean is thus 

^ = pXx - KC(x, X, K) + X[/(X) - Ex], 
and tlm first order conditions for an interior maximum can be writt^: 

i Xhis assumption is not essential, but keeps the arithmetic simpler. If sole ownership IftoHs 
also to monopoly, we miglit still study the ^dency implication of the former uncontaminated 
by monopoly effects by imposing as an addUional ccnstraini upon the sole owner the price con¬ 
trol condition where ^ is the maxiTrtnm selling price permitted. 
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= pK * KCx “ — 0 


— = - i?:c, + x/(x) = o 

-= px — KCz — C — X« = 0 

dK 

An interior ma-riTnum must therefore satisfy the ^stem 

f(X) = Kx 
p — Cl = \ 

C KCi 


( 6 . 1 ) 

( 6 . 2 ) 

(6.3) 


(6.4) 


X = 


KCi 

~T 


By way of interpreting these conditions, note that total fleet catch, Kx, 
can be increased either by increasing catch per vessel, or by e3i:panding 
the fleet, K. The Lagrange multiplier X, in this instance, is ^e marginal 
profitability of the total fleet cat A (or yield of the fish mass). Condition 

(6.2) requires the marginal profitability of increasing catch by intensive 
use of the fleet (i.e., by increasing x) to be equal to the marginal prof¬ 
itability of total fleet catch, X. Condition (6.3) requires the marginal 
profitabihty of the catch from fleet expansion to equal X. Thus (6.2) and 

(6.3) state that profitability at the intensive and extenave capital mar¬ 
gins must be equal. Finally, KCtJf is the marginal external or social 
cost of the fleet catch. An increase in catch tending to lower the fish 
mass contributes fishing costs external to the individual boats. Since Ci 
is negative while/' may be negative or poative, the question arises as 
to whether a maximum can occur with negative Tna.rginfl.1 sodal cost. 
It is ea^ to prove that a global maximum cannot occur at an X* such 
that/'(X*)>0. Suppose we have equations (6.1)—(6.4) satisfied by a 
point (as*, X*, X*), with/'(X*) >0. Then we know from the properties 
of /(X), that there is an X**>X* such that /'(X**)<0, and X*#* 

But since C,<0, C(** X*, X*)>C(»*, X**, X*) 
It follows that the point (as*, X**, K*) satisfies the constraint, and 
yields a greater profit. Hence,/'<0 and KCi/f'>(i in (6.4).“ 

Under competitive harvesting KCt/f is a sodal cost which does not 


^ Imposing a global maarimnin critadon is essential here ance a “sohctioa” ivitii X^X* may 
notooly satisfy ^.l)-(6.4) but also thecorrespondmgseGoo^-oxderomditioimfcHraidhttive^ 
terior maximum. 
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affect firm behavior; but this cost is “privatized” when property rights 
are vested in a central manager-owner who adjusts his operations ac¬ 
cording to (6.2) and (6.4) to account for these social costs. Similarly 
will the central manager adjust for the effects of boat crowding over the 
fishiTig ground. Thus in (6.3), multiplying through by *, px is the gross 
marg i nal revenue from an additional vessel, C is the long-run direct 
internal cost, while KCz-i-'Xx is the long-run marginal external social cost 
of operating an additional vessel. An addition to the fleet produces ex¬ 
ternal crowding cost at the rate KCt, and external fiish scarcity cost at 
the rate "Sx. 

For the sole owner when CjsCgsO, we have the conditions which 
could be postulated to apply to appropriated timber resources. With the 
appropriation of forest property rights comes an incentive to “con¬ 
serve,” and the forest will not be wiped out as in our previous modd. 
The first order conditions become: 

fiX) = Kx 

P — Cl — \ 

C 

Cl = — 

X 

f(X) = 0 

We see that only in the absence of resource stock externalities is it 
optimal to maintain the resource sto<^ at the level which maximizes 
recruitment or sustainable yield, where/'(X®)=»0.“ 

^ This result could be misleading in that it conflicts with some of the forestry economics 
Hterature [7 ], which contains valid arguments against the objective of mazimizdng sostsdnable 
yieid« 1 do not argue that forest managers **sbouM” maximize sustainable yidd. This is amply 
a result of the assumptions made above, and I do not have any commitment to the assump¬ 
tions. In a model of maximization over time and/or in a modd in which forest husbanding 
costs are introduced and assumed to depend upon forest stock, sustainable yield will no longer 
be maximized in an optimal program. 

With maximization over time, the discounting process will associate interest cost with X 
because forest growth d^>ends upon X. Even in a static modd, if husbanding costs depend 
upon X, we must then write cost as C(x, X}, not because of exterioalities measured by X, as in 
fishing, but because appropriation brings the incentive to incur costs of cultivating the stock. 
In such a case, the first ordi^ conditions for the sole forest owner are: 

/(X)-Xr 

^ - Cx « X 



Howevear, in ccmtrastwith the fishing modkl, Cs>0 (husbanding costs increase with the stock). 
Consequent^, for a gbbal maximum,/^>0, and the optimally managed stodk is lower than the 
stodc correspcmding to maximum sustainable yidd. 
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By comparing (6.l)-(6.4) with the system (IA.1)~(IA.3), where 
jt=-X'=0 in the latter, we contrast sole ownership with decentralized 
competitive recovery in the stationary state. The two systems differ 
only in that the sole owner perceives a unit ccUch cost, \=^KCi/f, and 
an annual boat cost ATCs+X*, which is not incurred by the decentralized 
competitive fisherman. Theoretically, then, the problem of regulating 
competitive recovery can be stated as one of imposing these unperceived 
social costs on the industry. The partial equilibrium solution to the 
regulation problem is to levy an extraction fee per unit of 

catch imloaded at the wharf, plus an annual license fee L^KCz on each 
fishing vessel.^ As a consequence profit after taxes to each competitive 
fishing vessel is 

X* — px — C{x, Xy X) — L — 

If each fisherman chooses x to maximize tt*, and fishermen, with their 
boats, enter the industry as long as ir*>0, the equilibrium conditions 


become 


(6.5) 

II 

(6.6) 

p-Cx = \J 

(6.7) 

C L 

p -- u 

X X 


This ^stem is identical with (6.1)-(6.4) for centralized management 
provided only that the regulating authorities are omniscient enough to 
fix U=X=irC 2 //', and L—KCz at optimizing valves satisfying (6.1)- 
(6.4),« 

Appendix 

In this appendix we consider some qualitative properties of the system 
(I.l)-(1.3) or (n.l)-(n.2), particularly as the system is illustrated in 
Figure 2. 

The following qualitative restrictions on the cost function will be as¬ 
sumed: Ci>0, C2<0, C5>0, Cii>0, Cis<0, Ci3>0. Also it is assumed that 

^ Regulatozy devices other than taxes or fees could, of course, be used, such as direct con¬ 
trols on entry [4, p. 214}. But the resulting large rents may Induce investment in gear improve- 
ment, more intense fishing, and other operating changes whidi invite more detailed controls. 
In practice, such direct controls have aL^st invariably taken the form of devices that reduce 
eflidency [4, p. 207]. 

^ There are, of course, other important a^}ects of the problem of optimal fishery regulation. 
Of particular importance is the problem of regulating mesh size as ameans of selective harvest¬ 
ing [1,14]. The idea behind m^ ocmtrol is to limit the harvest to the older, and larger, mem- 
bos of the speaes whose growth rates are considerably slower than those of the younger mem¬ 
bers. The present paper has also omitted any ezplldt analysis of the problem of inter^pecies 
equilibrinm where more than a idn^ species have commercial vahie. Thmisabo themlex^- 
ing problem of optimizatbn over time for centrally managed zeoovery—a problm in 
control theory. Such ext^skms win be treatoi in sqpamtepi^pers. 
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the demand (or average revenue) function, p{Kx)/Kx, is monotone decreas¬ 
ing in Kx. Hence p'<p/Kx, and therefore from (1.2) p'<Ci. 

We first examine the slopes in phase space along the equilibrium sets 
K)=Q and K=I(.X, j^=0. Setting E;=0, differentiating the 
equations (I.l) and (1.2), and eliminating dx/dX by substitution, we solve 
for 

^ (Ci + xCn-p')f + KxCn 

^ ■ dX x-o x(xCii — KCis) 

If Cu=0, or if KCiz<xCu, the denominator of this expression is poative. 
Since Cb< 0, p'<Ci, with/'|0 according as it follows that 

dK 

lx x-o 

is either (i) always negative or (ii) nonnegative for all X<^<X®, and 
negative for X>X. The curve for F(X, X)=0 in Figure 2 illustrates this 
second case. 

Setting j^=0, differentiating (1.2) and (1.3), and eliminating dx/dX by 
substitution, we solve for 

dK ^ KxCiCii + K(p' — C])(xCi2 — Ca) 

^ ■ dX (p' - COKC, + (p'- Ci)«(*Cu - KCit) - KxCiiCi 

li Cu=0, or KCji<xCii, the denominator in (A.2) is negative. If xCa 
—Cs>0, the numerator is negative, and 

dK 

lx K-O 


is positive, but if xCu—Cs<0, 


dK 

dK X—0 

may change sign. The curve for I{X, X) =0 in Figure 2 illustrates a case in 
which 

dK\ 
dX K~o 

changes signs once, from positive to negative as X increases from zero. From 
(A.2) it is dear that many other configurations are compatible with the 
stat^ qualitative restrictions. 

Now consider the directions of motion in phase space of points in the 
partitions A-E tff Figure 2. Differentiating (II.l), or (I.l) and (1.2), with 
X fixed, gives 

xjKCit - xCii) 
dK Cl -|- *Cn — p' 


(A.3) 
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The denominator is strictly positive. If Ci 3 = 0 , or KCa<xCn then Fjr<0. 
It follows that ^<0 for all points above the P(X, K) =0 curve in Figure 2, 
and ^>0 for all points below this curve. 

Differentiating (II. 2), or (1.2) and (1.3), with X fixed, gives 

dJP Sx f(p' — Ci)(KCit — xCi]) KCz 

dK K\ Cl+ xCn-p' X 

Repeating the previous restrictions on Cn and Cu, we see that Ik <0. It fol¬ 
lows that ^<0 for all points above I(X, Z)=0 in Figure 2 and 0 for all 
points below this curve. 

In the special case in which price is constant to the exploited resource 
P^pfKx, p'=p=Ci, and (A.1) reduces to (5.2) in the text, while (A.2) be¬ 
comes (5.1). 
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THE INFLUENCE OF OWNERSHIP AND CONTROL 
ON PROFIT RATES 

By David R. Kamerschen* 

In a recent article in this Remem [8], Robert J. Lamer made an in¬ 
valuable study of the extent of management control among the 200 
largest nordSnaincial corporations in 1963 and compared his findin gs 
with the 1929 Berk and Means study [4]. He concluded that ^‘it would 
appear that Berk and Means in 1929 were observing a “managerial 
revolution” in process. Now, 30 years later, that revolution seems dose 
to complete, at least within the range of the 200 largest nonfinancial 
corporations^* {8, pp. 786-87]. 

This is an important finding. What I should like to do in the present 
study is to extend Lamer’s analysis and determine whether the extent of 
management control exerts an important influence on the rates of return 
in these firms. I submit that it generally does not, and support for this 
contention forms the primary subject matter of this paper. In addition, 
the variables that are important in “explaining** inter-firm profit rates 
are demonstrated empirically. In other words, I accept Stigler*s results 
[13] on profit rates where relevant, and the purpose of this artide is to 
see whether the Lamer results make any significant difference or not. 
(To be sure Stigkr’s results are not quite comparable to ours since he 
works with industry data while this study uses firm data.) 

I. The Sample 

Lamer obtained data for the 200 largest nonfinandal corporations 
(1963) from annual reports, proxy statements, Fortune [IS, 16] and 
Moody^s [18, 19, 20]. This list is “composed of firms primarily engaged 
in manufacturing, mining, merchandising, transportation, and dectric, 

* Hie author is an associate professor of economics at the University of Missouri, Columbia. 
He is indebted to his colleagues, especially Professors Orace £. Johnson and Rich^ L. Wal¬ 
lace, for critical comments; also to Howard R. Watts, Supervisor of Statistics, Computer Re¬ 
search Center, Univeirity of Missouri, for computationai assistance and to Michael L. Girou, 
for research asastance^ Professors Flo 5 rd K. Harmston and Robert W. Paterson fadlitated 
the research effort in a number of ways. In addition an anonymous referee made some fovahi- 
able suggestfons both as to content and wording. Robert J. Lamer was also very helpful in pro¬ 
viding the author with the unpublished Appendix to his article containing the name of eax^ of 
the 200 largest nonfinancial corporations m 1963 ^'together with its size and rank in assets, its 
type of control, immediate and ultimate, in both 1963 and 1929, and the source and basis of its 
dasdffcation in 1963” [8, p. 780}. Finally, the author is indebted to Professor Mar^iall M. 
HaS for a copy of hfo azri Professor L. W. Weiss’ unpublished manusex^t [7 ]. Research on this 
paper was supported in part by a Summer Faculty Fellowship from Ihe Buriness andTubhe 
AdrainistratfonResearch Center at the University of Missouri. None of these persons or orga¬ 
nizations is of course responrible for the conclusions or any enois whidi may sthl remain. 
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gas, and pipeline utilities. Banks, insurance companies, and investment 
companies are excluded” [8, p. 778]. Size is measured in terms of book 
assets although this ovemtates the relative tize of transportation and 
utility companies. He retained the Berle and Means distinction between 
“ultimate control” and “immediate control”^ and their Hastification of 
firms according to the following five types of corporate control (1) 
privately owned, (2) controlled through the ownership of a majority 
of the voting stock, (3) controlled through the ownership of a dominant 
minority of the voting stock, (4) controlled by means of a legal device, 
and (5) management-controlled.^ The most significant finding of his 
study was that management control had substantially increased in each 
of the major Industrial groups [industrials (i\r=117), public utilities 
(N=B9), and transportation (iV=24) companies in 1963] ance 1929.® 

To determine whether the type of ownership and control investi¬ 
gated by Lamer influences the profit rate, the following explanatory 
variables are employed along with the dependent variable, the rate of 
return after tax on year-end equity (“invested capital”). 

n. The Variables 

In the empirical results variable Xi is always used as the r^ressor 
and variables Xi~X» as the regressands. In other words, an attempt will 
be made to ascertain the proximate determinants of the profit rates. 
Although subject to controversy, the rate of return after tax on year- 
end equity (“invested capital”) as reported in Fortune is used to measure 
the profit rate. If managers act in the best interests of owners, they will 
try to maximize this rate of return. In perfectly competitive long-run 
equilibrium, profit rates on equity, but perhaps not on, say, total capi¬ 
tal or assets, should tend toward equality between industries.* Although 
the well-known inconsistencies between accounting and economic prof¬ 
its are always a problem, at least the difficulties created by inflation 
should be minimized by our choice of data (1959-1964). Moreover, 
introducing mdustiy growth (Xj and X^ as a variable should correct 
for differences caused by accelerated depreciation and over (under) 
statmnent of profits (assets) among industries with different growth 
rat». [See 7, p. 7.] Inddentilly, the “average” profit rate for the five- 

^ distinction occurred wliere one corporation controEed anotW through a donunant 
minority stock interest” [8, p. 778]- lii all the tests presented here “ultimate” control rather 
fhim ^^mmediate” control is used. 

^ See [8,779] for these distinctSons, 

> The proportion of companies m the hve groups in 1968 were: (1} 0.0 per ceat; (2) 2.5 per 
cent; (3) 9.0 per cent; (4) 4.0 per cent; and ($ 84.5 per cent. Similar figures prevaikd for 
groupings as a per cent of assets controlled. 

* White it is possible to argue that if the above argument is the year*end ratfoc^eqiuity 

to assets ^ould be introduo^ as an explanatc^ vazialfie, I have not done so. For a study thal; 
does induded capital structure as an independent vaiialde see {7 ]. 
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List as Vabiables Employed 


Xi * “Average’’ rate of return after tax on year-end equity (“invested capital”), 1959-64, 
(unwei^ted).» 

Xt “Tsrpe of “ultimate control”: zero if nonmanagement controlled, one if management 
controlled. 

Xt * Change of “ultimate control”: zero if there was no change from 1929 to 1963 in type of 
control (i.e. from nonmanagement to management controlled or vice versa), one if there 
was a change. 

Xt « Change in size: zero if the company (or predecessor) dither not among the 200 largest 
firms in 1929 or did not exist in 1929, one if it was also one of the 200 largest companies 
in 1929. 

X5^»4digit concentration ratio for the top 8 firms based on value of ^pments, 1963. 

Xt Barriers to entry: zero if classified as either “moderate-to-low” or “substantial,” one 
if “very high.” 

Growth rate 1: average annual per cent change of value added (using compoimd interest 
rate formula) by manufacture for industries from 1947-53 to 1957-60. 

Xs”** Growth rate 2: average annual per cent change of value added (using compound interest 
rate formula) by manufacture for industries from 1957-60 to 1960-64. 

X% Sales revenue (or operating revenue if transportation or public utility companies), 1963. 

Total assets emptoyed in the business at year’s end, net of depreciation and depletion. 

Xu»Invested capital, i.e. net worth (or capital stock, surplus, and retained earnings) at 

ye^s end. 


». In a few cases profit figures for all years were not available so that the “average” was 
based on fewer than six years. 

In a few cases 1954 or 1958 figures were employed because the data were not available. 
In a few cases growth rates of Federal Reserve production indexes for industries over 
the same periods were employed because the data were not available. 

Scitrce of Data: Variable 1,9 [15,16]; variables Xs, Xg, X 4 , Xio, Xu, [8 and his unpublished 
Appendix, 4,15,16,18,19, 20]; variable 5, [14]; variable Xe, [9]; and variables 7, 8, [17]. 


year period 1959-1963 was also tried with results quite similar to those 
shown for Xi. In addition, the rate of return for only a single year, 1963, 
was also used. Although the results were generally the same as those for 
Xi, there is a larger element of chance in utilizing a single yearis results. 

Variables X 2 , Xj, and X 4 are the ones most closely related to Lamer’s 
study. Using these three variables an attempt is made to determine 
whether the lype of (“ultimate”) control, the change of (“ultimate”) 
control, and the change in asset size exert a significant influence on the 
rate of return. All three of these are 0-1 “dummy” variables separating 
broad groupings. 

X 4 is used to indicate change in asset size if the company has joined 
the largest 200 firms. The likely significance and even the likely sign 
of this variable is open to qu^tion. There are at least three distinct 
theories that andd be used to predict the likely consequences of using 
this variable. First of all, Hall and Weiss [7, p. 25] found “size does 
tend to result in high profit rates as Bauinol [see 3] proposed.” If abso¬ 
lute aze and rates of return are positively related, it is not unreasonable 
to speculate that changes of size and profit rates are also associated 
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positively.® On the other hand, there is a well-known thesis that small 
units find it easier to make big percenU^e increases than do large units. 
This would suggest that change in asset size and profits may be nega¬ 
tively assodated. Finally, there have been a number of studies too 
numerous to mention supporting the “law of proportionate effect,” 
i.e., the h 3 ?pothesis that firm sizes are lognormaliy distributed. However, 
in most of these studies it was argued that firms grow at the same rate 
r^ardless of initial size, measuring growth in asset or sales terms. One 
of the most recent studies that specifically condudes that there is no 
rdationship between sales and profitability is Steer’s [11,12]. 

Almost all of the “new” theories (“new” in quotations since some of 
these are chronologically not very new) of the firm—e.g., Alchian and 
Kessel, Baumol, Becker, Cyert and Cohen, Monsen and Downs, Simon, 
Williamson et al .—suggest that Xt and Xt may be important influences 
on profit rates in that the goal of profit maximization is likely to be 
vigorously pursued only when it is consistent with the interests of the 
management group. When divergences exist, managers will follow poli- 
des that maximize their gains rather than those of the enterprise. Thus, 
the separation of management and ownership that has occurred in the 
U.S. economy over the last 40 years is thought to have undermined the 
relevance of the profit maximization model. COeris paribus manage¬ 
ment controlled firms presumably would be less concerned with profit 
maximization than nonmanagement controlled firms. In addition, a 
change in control from nonmanagement to management control should, 
cderis paribus, be assodated with lower profit rates. In short, most of 
these “new” theories of the firm have stressed the importance of the 
nonpecuniary motives of managers as contrasted with the pecuniary 
motives of owner-managers. While I make no claim that the present 
study provides a systematic test of these “new” non profit-maximum 
theories of the firm, it does attempt to determine whether these manage¬ 
ment-related variables exert a significant influence on the rates of return 
for the selected firms in the various samples induded. 

Both variables Xi and are presumed to be structural characteristics 
that are reflective of monopoly power. That is, both high concentration 
and high barriers to entry are expected to be associated with high prof¬ 
its since such concentration or barriers allow control over market 
prices. Both may be used in the same explanatory model dnce Bain 

* Boumors hypothesis is based on the idea that the large firms have all the alternatives 
avaOahle to small firms phis the investment options requiring capital on a scale soffickatly 
large so as to exclude sm^ firms. The hypothecs of Bamnol is not at all new, sinoe it was put 
fi>rth J. Steindl in [10]. Stdndl called this the asymmetry pnndple, and developed It quite 
extesisively. £xcq>t for the reo^it work by Hall and Wdiss, time h^ not dealt kinfly wi& hb 
aigument--e.g., H. 0. Staler [11,12] condudes there is no sales^rofitahiiity 
but at least he did first put forth the idea. 
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[2] and Mann [9] have empirically demonstrated that barriers to entry 
(BTE) and concentration ratios apparently exert independent (and 
significant) influences on rates of return. 

The eight firm concentration ratio (C8) may range in value fromlOO 
to 8/«'s of 100, where n is the total number of firms in the industry. On 
the other hand, there are only three classes to denote the difiBiculty of 
entry: ‘Very high,” “substantial,” and “moderate-to-low.” The criteria 
used by Bain [2] and Mann [9] to determine the height of these barriers 
were scale economies, product differentiation, absolute costs, and capi¬ 
tal requirements.® The concentration ratio of the eight instead of the 
four top firms’’^ was used since: (a) It usuaEy makes little difference which 
is used as they are highly intercorrelated (e.g., in Sample 3 r=.94 and 
Sample 4 f = .96); (b) Bain’s original work relating the profit rate and 
industry concentration used this measure—and so did Mann; and (c) 
The correlation coeflBlcients in the present study usually turn out to be 
slightly higher with the eight firm ratio. 

Some regressions using a 0-1 “dummy” variable with BTE classified 
as “moderate-to-low” taking on a value of zero, and BTE classified as 
“substantial” or “very high” taking a value of one were also run; but 
are not reported here. Since Mann fotmd that there is a distinct differ¬ 
ence between the profit rates of the “very high” barriers group and the 
other two classes, it is not surprising that variable Xa is generally more 
statistically agnificant than is this other suggested “dummy” variable. 
Any of the results mentioned but not presented here—such as those 
equations involving the four-firm concentration ratio, the other barriers 
to entry ^^dummy” variable, other measures of profitability, “average” 
sales, etc. may be obtained from the author on request.® 

Variables Xt and Xg are industry growth variables that are introduced 
to show the effect of special fluctuations or trends. Although some au¬ 
thors use the Federal Reserve index of industrial production to allow for 
chaises in demand and/or costs of production, this study employs value 
added.® Hall and Weiss explain their use of output as an explanatory 
variable as follows: 

Changes in industiy output may reflect either changes in demand or 

changes in cost that result in movements along the demand curve. Al¬ 
though we caimot distinguish between these, we expect them to have 

• Bain estuoated these barriers for 1? industries and Mann for 30 industries. 

^ The Fortune firm data used in this study were matched with the 4<33git SIC by usang the 
industrial classifications for the various firms that were suggested in various Standard and 
Poor’s stod: sommaries and in [?]. 

^ Requests can be addressed in care of the Department of Economics, School of Business & 
^blk; Administratton, Univerrity of Missouri, Columbia, Missouri 65201. 

* la a few isolated cases where value add^ figures were not available, the Federal Reserve 
ruDducrion index was utilized. For some purposes, such as measuring size, value added is no 
doubt best since it "compares the value of the factors of production controlled by each firm.” 
{see 8 p. 778 note 2] and [Ij. 
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similar efiects on profitability. Either an increase in demand or a 
decrease in costs would result in increased profits unless it is fully anti¬ 
cipated [7, p. ll]. 

While the sales revenue, variable Xa, is included in some of the re¬ 
gressions as an indicator of total size and is generally sUUisticaUy signifi¬ 
cant, it is not regarded as being economically significant. That is, sales 
revenue as a “size” or “scale” variable is not given much credence here 
despite its statistical significance. First of all, any regressions involving 
sales (i.e., total revenue) as an explanatory variable when profits (or 
total revenue min us total cost), in any form, appear as the dependent 
variable contains a positive spurious correlation, rince the identical 
variable (total revenue) appears on both rides of the equation. Secondly, 
multicollinearity is a likely problem—^i.e., high interconelation among 
the independent variables—in most of the multiple regressions involving 
sales. The barriers to entry variable, for example, is closely related to 
sales (e.g., in Sample 4 r = .423). Thirdly, it is highly probable that the 
barriers to entry variable, Xa, would catch many of the “scale” effects. 
For the absolute capital requirements in the industry was one of the 
variables Bain and Mann us^ in assigning firms in their BTE triparti¬ 
tion. Finally, the economic importance of a firm is measured by what it 
contributes to the national income and to count the contribution of its 
suppliers is simply double (or multiple) counting. Value-added is a cor¬ 
rect flow measure of firm rize, just as assets are a correct stock measure. 
Within any given industry, if the ratio of sales to value-added or to 
assets runs fairly constant or fluctuates in a random manner, sales may 
be used as a reasonably good proxy for size, though of course they intro¬ 
duce more statistical error. But when comparing companies across in¬ 
dustry lines, sales are an extremely bad measure of size. If they were of 
any interest, they might as well be used to show profitability, but the 
ratio between sales and profits is almost meaningless, while the ratio 
between profits and value added, or profits and inv^tment, is relevant. 
Unfortunately, value-added data are not readily available. However, 
this is not as crudal a deficiency as it might be if the flow variables 
Xj and Xa did not use value-added. Although a statistical problem is 
involved when the rate of return on equity is corrdiated with assets or 
net worth, this cannot be helped and these capital figures are used as 
independent variables (.^Tu and Xu). Since the rdationship between 
sales and profitability has been subject to investigation by a number of 
writers, the sales revenue variable is retained. Although I am personally 
^eptickl about its usefulness, it should be made available for those wlm 
are more favorably indin^ toward its value. Incidentally, an ^‘average” 
sales variable for 1959 and 1963 (i.e., [JP5P-l-i96JS'al«s]) yidded afaaost 

2 

identical results to those based on X*. 
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Zio and Xn are total assets and net worth respectively. In general, 
these variables are highly correlated with sales (the lowest r between 
sales and either Xio or Xn in all of the four samples is .74); but can differ 
significantly for individual industries because of the reasons given above. 
TTflll and Weiss “strongly” support Baumol’s thesis that there are “sub¬ 
stantial” capital requirement barriers—^i.e., size tends to result in high 
profit later on. Since Baumol defined size in formulating his size-profits 
h 3 rpothesis as the “amount” of owned and borrowed money capital 
[3, p. 38], total assets are probably a good approximation. 

A definition expressed in asset terms is superior to sales or employment 
concept of size because it is the difficulty in financing large lumps of 
assets that limi ts entry to certain fields. Assets are superior to equity, 
even in an explanation of [the profit rate on equity], because it is the 
size of the total lump of capital, however financed, that determines the 
opportunities available to the firm [7, pp. 8-9].^® 

III. The Subsamples 

From Lamer’s 200 firm sample, several subsamples were drawn con¬ 
taining varying numbers of explanatory variables and firms. Restilts are 
presented for four of the samples, (a) Sample 1 (iV= 192), which in terms 
of the number of observations {N) is the largest but in terms of the 
number of variables employed is the smallest, contains complete obser¬ 
vations for only variables X^, Xt, Xt, Xio, and Xn: (b) Sample 2 (JV 
= 105) contains complete observations for variables Xs, Xt, Xt, Xt, Xio, 
and Xn. However, X 4 could not be used in the r^esrions as each of the 
firms had a value of one for this varmble. Data for Xt, change in control, 
was particularly difficult to obtain. Lamer merely indicated that 87 
firms were not among the largest 200 compauies in 1929, and he did not 
indicate the t}rpe of corporate control that existed for these firms in 
1929: (c) Sample 3 (J\r=112) contains complete observations for all 
variables but Xt, Xs, and Xt: (d) Sample 4 (IV—47) contains complete 
observations of all of the eleven variables described in List 1. However, 
Xt again could not be employed in the regressions for it had a value 
of one for all the firms included in the sample. Several other subsets of 
firms were used but are generally neglected here because of space limi¬ 
tations. (However, these results are available upon written request.) 
For instan<». Samples 1 and 2 were run with all the public utilities elimi¬ 
nated. The surprising result was that the simple correlation coefficients 
and ^-ratios were approximately the same as with the utilities included. 
Lamer found that although management control was distributed rather 

w It should noted that: (a) th^ measoie size as l/Qog assets); and (b) th^ aigue the 
significant ct^ital leqaicenieat batikr ’"very likely has a greater ^ect on profit rates 
concentration, the traditional index of market power” [17, p. 25 ]. 



KAMERSCHEN: PROFIT RATES 


439 


evenly among the three industrial groups in 1963, its “highest incidence 
was among the utilities where it accounted for all but one of the 59 
firms.”“ 

The reason for having Samples 1-3 even though they do not have 
complete observations for all the variables enumerated in List 1 is to 
provide the largest sample size possible for several of the key explana¬ 
tory variables. For instance, in Sample 1 it is possible to obtain coeffici¬ 
ents for the key variables Xt and Xt (as wdl as variable Xs) using almost 
all the companies in Lamer’s 200 firm sample. Sample 2 provides the 
largest subsample possible using the above three variables along with 
X»f another possibly important management variable.^ X* and Xt turn 
out to be the variables that have the least complete coverage. Sample 3 
provides the largest subsample possible excluding these two empirically 
troublesome variables. 


IV. The Restdts 


A. Simple Correlatum Analysis 

Table 1 presents the simple correlation coefficients between the profit 
rate, Xx, and the independent variables, Xs-Xn, described in the “List 
of Variables Employed” for ail four samples. As the previous discussion 
of the samples indicated, there are not complete observations for all the 
variables except for Sample 4. Thus, correlation coefficients are not pre¬ 
sented for the variables with incomplete observations in the various 
samples. 

Although it is difficult to make a strong case for an 3 rthing on the basis 
of zero-order correlation analysis, the bits of evidence presented in Table 
1 seem to support several tentative conclusions. (1) The group of 
management-related variables Xs-Xt discussed by Lamer do not seem 
to be conastentiy important determinants of profit rates. The type of 
control (X 2 ) coefficient is negative, as one might expect following the 
nonprofit maximization hypotheses of Baumol, B^er, Williamson, 
e/ al., that emphasize the present separation of ownership and manage- 


[8, p. 785]. He goes oa to add: “Yet the public odlides had the lowest incidatce of man- 
agexaent-controUed firms in 1929 (38 per cent). This drastic change can be explained by the 
“death sentence” provision of the Public UtiOSty Holding Company Act of 1935, which pro¬ 
scribes pryamiding beyond the second degree among public ut^ty holding companies. Man¬ 
agement control was the predominant type of control for the industrials and the transportation 
companies as well, accounting lor 78 per cent of the former and 83 per cent of the latter.” In¬ 
cidentally, I could find only 58 public utilities in his Appendix unl^ G^eral Telephone and 
Electzonics, listed as an industrial by Fortune (AT&T is called a utility, however) is consideied 
a public utility. 

^ Samples 1 and 2 are related in that they focus on variables directly reported by Lamer 
na., variables It may have been possible to also obtain observations for varkbles Xj 

and Xi (X 9 is already induded) for, say, the 192 firm sample, but not for X§ and X«. Samples 3 
and 4 focus on variables Xr-Xz, The unwdghted mean profit rates for the four sample are: 
Sample 1,2'i=»9.3; Sample 2, 8.<5; Sample 3, ]?i«9.1; and Sample4,8.3, 
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ment in large corporations, but is never statistically significant at the 
.10 or better level. The change in control (Xt) coeflSdent is always posi¬ 
tive and is statistically significant at the .10 but not the .05 level. 
Finally, the results udng the change in size variable (X4) are difficult to 
rationalize. The coefficient is negative, supporting the thesis that small 
units find it ej^ier to make big percentage increases than do large units, 
in Samples 1 and 3. However, lie coefficient in Sample 1 is (negatively) 
significant at the .02 level and the coefficient in Sample 3 is not signifi¬ 
cant. I can offer no entirely satisfactory explanation for this pattern. 
However, it is true that Sample 3 is composed of firms that on the aver¬ 
age, in 1929 and 1963, are larger, in equity^ asset, and sales terms, than 
are the mean size firms in Sample 1. It may be that the thesis that 
smaller firms are more likely to grow faster holds, if at all, only up to a 
certain critical size level, ^ter that critical level the larger firms may 
have less difficulty enjoying higher profit rates and may even find it 
easier than small firms. The relationship between profit rates and size 
may even become positive beyond a certain size dass. For instance, once 
a firm gets to the size of even the smallest member of the “Big Three” 
automobile manufacturers—Chrysler—scale and profits may be pori- 
tively related. Thus, the (imweighted) average annual profit rate (net 
income to net worth) over the 1950-1960 period as reported in Fortune 
was as follows: General Motors, 21.5 per cent, Ford, 14.5 per cent, and 
Chxyder, 10.5 per cent. The descending firm sizes are therefore assod- 
ated witii descending profit rates.^ (2) Somewhat surprising is the 
statistically indgnificant relationship between the profit rate and the 
eight-firm concentration ratio (Xs) “ (3) As expected, the barriers to 
entry variable (X») provides an important part of the “explanation” 
of the level of profit rates. The coeffident is positively significant at the 
.01 level. (4) The effect of industry growth rates on firm profit rates is 
generally as expected. However, the correlation coeffident for the 
growth rate over what should be the more relevant time period, Xg, is 
positive but indgnificant in Sample 4. As expected it is podtively dgsifi- 
cant at the .01 level in Sample 3. The sinqile cotrdation coeffident 
between profit rates and Xj is podtively dgnificant at the .01 level in 

^ WMe not computed, this monotonic relationship would almost certainly still hold if 
American Motors, the smallest of the four major American automobile mani^acturers, was 
also included. This industry is merely given by way of an example. No daim is made that this 
luce monotone zdadondi^, or 3n3rthmg approaching it, necess^y or even likely holds in all 
or even a majority of American industries. Inddesatally, our results are not necessaniy Incon- 
sist^t with the Hall-Weiss finding that the positive size-profits relationship approximatdy 
held over " — the whole range of large scale firms observed” [7, p, 19]. For their limited san^ 
pie of the 400 largest firms in Fortune did not permit them to observe the low end of the size- 
profits curve. Although the firms within thdr sample ranged in asseU from ^ millioii to $11 
billion, 92.3 percent were between $50 inillion and $2 billibn. 

^ This was also true for the 4-fixmconcentration ratios: the simple correlation ooefiSdebt be¬ 
tween profits and concentration in Sample 3 is r=.085 and in Sample 4 is r« .327. 
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both samples. Since most of the data are for circa 1963, it was expected 
that the growth rate over the 1947-53 to 1957-60 period, X 7 , would be 
less relevant than over the 1957-60 to 1960-64 period, Xg. (5) Although 
the sales revenue variable is always positively and significantly related 
to the profit rate at the .01 level, the relationship is largely specious 
because of the pronounced positive bias in the equations—^i.e., total 
revenue appears on both sides of the equation. ( 6 ) The coefficients for 
total assets, Xw, and invested capital, Xu, are always positive as ex¬ 
pected. However, they are insignificant in Samples 1 and 3, and are 
significant at the .10 and .01 level for Samples 2 and 4 respectively. 
Because Xio and Xn are so highly correlated only Xio will be employed 
in the multiple regressions. 

B. Multiple Correlation Analysis 

Within the single-equation least-squares method relied on in the pres¬ 
ent study, the analysis may be extended by employing multivariate 
statistical techniques.^ These results, which are probably more import¬ 
ant than those of Table 1 , are presented in Table 2. 

Only correlation coefficients for Sample 4 (iV=47), which has com¬ 
plete observations for all of the eleven variables described in the ‘‘List of 
Variables Employed” are presented in Table 2. This is done for two rea¬ 
sons. First of all, in general, the conclusions suggested by the ample 
correlation analysis presented earlier would not be significantly altered 
by the multivariate analysis for the other samples.^® Secondly, space 
limitations make it preferable to make these additional results available 
upon written request to the author. 

The following tentative conclusions are suggested by the partial 
results for Sample 4 found in Table 2 : ( 1 ) The group of management- 
related variables Xy-Xj have the same rigns as in the zero-order analy¬ 
sis; however, Xj is always statistically insignificant. X^ is statistically 
significant at the .05 level in all five samples, at the .02 (. 01 ) levd in 
equations 8-9 ( 6 , 7). The multiple R for the equation involving these 
two variables alone is never statistically significant. The multiple R does 
become significant when either sales revenue (X^,) or total assets (Xio) 

^ Hie funcdoDS presented here continue to be limited to the linear variety, however. Of 
coaxse, aH the multivaimte statistical results must be interpreted in lig^t of any multicol- 
lineaiity present in the estimating equations. Fortunately, it is no longer necessary to rely on 
the extremely artatraiy tests involving comparisons of the simple corrdiations between the in¬ 
dependent variables with the multiple R in any multivariate equation involving variables 

or the computationally complex factor analyas tests. For a less arbitrary test that does not in¬ 
volve extensive 5^)arate computations as in factor analysis, but relies entirely on transforma¬ 
tions of s^tistics that are generated xoutineiy during standard multiple r^Fession oomputar 
tkrns. See D. E. Farrar and R. R. Glaubar [5]. 

** Thus, for ins ta nc e, in Samples 1-3 variable JX# is poatively si gnificant at the .05 level in al¬ 
most all the relevant multiple regressions. 
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are included in the equation. Apparently if there was a change in ulti¬ 
mate control, this had a favorable influence on the profit rates. And in 
our sample, this is almost invariably a change from nonmanagement to 
management controlled rather than vice-versa. This result is in sharp 
contrast to the usual hypothesis, implicit in almost all the new theories 
of the firm that suggest that the increasing separation of ownership and 
management should be associated with less emphasis on profit maxim¬ 
ization and more on other goals. Our findings suggest a positive and 
agnificant association between profit rates and a change from nonman¬ 
agement to management control. Unfortunately, this is not a rigorous 
text, since following Alchian and Kessell, et al., firms, faced with profit 
constraints for one reason or another, can enjoy higher nonprofit 
amenities—thicker carpets, prettier secretaries, greater job security, etc. 
The data do not allow us to test these theories more precisely. 

(2) The simple correlation results showing no tignificant relationship 
between profits and concentration is confirmed in the multivariate 
analyas. While a number of studies, e.g., Stigler [13, esp. pp. 66-71], 
have found results similar to ours, the prevailing hypothesis in eco¬ 
nomics is that the average rate of return should be greater for monopo¬ 
lies than that of competitive industries. Apparently our results are at 
variance with this thesis. The only rationale that I can offer for our 
findings is that: (a) Sample 4 may be imusual with respect to the average 
of mean level of concentration. In particular, the imweighted eight 
(four) firm concentration mean of 69.8 (52.6) may be on the high side; 
(b) The problem of colinearity, especially between C8 and BTE where 
fs,6= .439, if conadered serious means the estimated parameters have a 
low degree of precision. In other words, the C8 is to some extent de¬ 
pendent on BTE. It is usually only when the other elements of competi¬ 
tive structure—capital cost, product differentiation, etc.—^are not in¬ 
cluded in the analysis, that C8 turns out to be an important determinant 
of profitability; and (c) The 4-digit industry concentration ratios em¬ 
ployed may not be entirely appropriate for the firm data used here for a 
number of reasons. 

(3) The BTE variable emerges as an important force in “explaining” 
firm profit rates. The coefficient has the expected (positive) sign and is 
statistically s^nificant at the .01 or better levd in all the equations in 
which it appears, save numbers 8 and 9 in which it is significant at the 
.02 level. 

(4) Rather smpriring is the fact that Xg is never statistically signifi¬ 
cant, while the apparently less relevant, in terms of the time period in 
question, growth rate variable X? is agnificant at the .10 level in all 
tJiree equations in which it appears and at the .05 level in two of these 
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(5) As expected, the coefficients for sales revenue and total assets are 
positively agnificant at the .05 level in two of the equations in which 
they appear and at the .01 level in the other two cases. In the other case, 
the coefficient is agnihcant at the .05 level. The reasons for not pladng 
too much emphasis on the sales revenue variable were mentioned earlier. 
However, the asset size-prohtability results are interesting. They lend 
support to the important condusions of Hall and Weiss [7, p. 25] that: 

. . . dze does tend to result in high profit rates as Baumol proposed, 
that there is a significant though probably not enormous capital re¬ 
quirements barrier as a result, and that this barrier very likely has a 
greater effect on profit rates than concentration, the traditiond index 
of market power. 

(6) Finally, a number of interesting condusions emerge from exami¬ 
nation of the overall equations. For instance equations 8 and 9 both em¬ 
ploy all the independent variables 2-8, while 8 also uses sales revenue 
and 9 uses total assets. The only differences that result are: (a) the sign 
for the concmitration, Xt, coeffident is negative in equation 8 and posi¬ 
tive in equation 9, but since both are insignificant this may be the result 
of chance; and (b) the BTE coeffident goes from .10 level statistical 
dgnificance in equation 8 to the more conventionally acceptable .05 
level in equation 9. In short, equation 9 emplo 3 dng total assets, as ex¬ 
pected, gives much more sendble and meaningful economic results 
although there is little to choose between the two in terms of the often 
misused 5 or F statistic comparisons. By the 5 test these two equations 
“explain” noore of the variance in profitability than any of the other 
equations. However, in many senses, and in particular comparing the 
F statistic associated with the overall equation, equations 4 and 5 are 
the most satisfactory ones. Uang only three independent variables, the 
equations are able to explain a great deal—in fact, they are the only 
equations in which R is statistically significant at ^e .01 level by the 
usual F tests. All the individual coeffidents are statistically significant 
at the .05 level whereas sales or total assets are significant at the .01 
levd. Thus, the change of control BTE, and total assets (or the Iks 
economically relevant sales revenue) variables are able to “explain” a 
good part of the variability in interindustry profit rates. 

V. Summary and Condusions 

On the bads of my evaluation of the model presented relating the 
rate of return with several explanatory variables, I condude: (a) While 
Ziamer’s study which corroborates the Berle-Means theds of increasing 
management control in the U.S. economy is an important contribution, 
two of these management-related variables with which he was con- 
cemed—^type (ri control and change in size—do not appear to “explain” 
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very much of the variation in profit rates among the 200 largest non* 
fingindal companies included in his sample.^^ However, the change of 
control coefficient is positively significant in all of the multiple regres* 
sions, which while not specifically or systematically tested for in this 
study is apparently at variance with the “new” nonproflt-m aximiz a* 
tion theories of the firm that stress the importance of the nonpecuniary 
motives of managers, (b) Apart from the change of control, the variables 
which seem to be the proximate determinants of rates of return and for 
which substantial theoretical support can be given are total assets, 
barriers to entry, and the industry growth rate. Another variable which 
was statistically important, but which is theoretically unappealing, is 
the level of sales revenue. 
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POPULATION AND INDUSTRIAL DEVELOPMENT: SOME 
EVIDENCE FROM TRADE PATTERNS 

Donald B. Keesing* 


To what exteat do “internal” and “external” economies of scale 
handicap small countries in their industrial development? Evidence 
bearing on this question is reported here, based on preliminary research 
on the relationship between countries’ population and their international 
trade. The hypothesis investigated is that countries with small popula¬ 
tions experience a comparative disadvantage in many important manu¬ 
facturing industries, uncompensated by a comparative advantage in 
others.^ Cross-national r^resrions are used to identify industries in 
which small a>untries seem, from their export and import patterns, to 
experience a comparative disadvantage. 

My regresrions are dosdy a Viri to those applied previously to ou^ut 
and imports, but not to exports, by Chenery [1] and subsequently, 
among others, by Maizels [2] and the United Nations [6]. Unlike them, 
however, I am not chiefly interested in ^stematic associations between 
per capita income and manufacturing patterns. Instead, I am seeking 
further evidence on the coimtry-population effects already implied by 
some of the regression results of Chenery and the United Nations. 


I. The Regression Teckmque 

My regresrions were log-linear and explained per capita exports and 
imports of a country by its per capita gross domestic product and its 
population: 


log 


&)[ 




IogOi-fi«log 



-1- bzi log N + 6i 


* The antboF is a viating schdar at Staolord Univeisity aad £1 Col^o de M^co. £m- 
pineal reseaich was supported by tbe International Economics Woik^op at Columbia Uni¬ 
versity. Results were written up wMIe the author held a grant from the Sodal Science Researdi 
CoundL The study owes much to Earl L. McFarland’s Ingenuity as chief research assistant, 
and, at the writing stage, benefited from criticisms by Ronald I. McKinnon, William P. Travis, 
Martin Bzonlenbrenner, Frank H. Hahn, Emile Despres, and Alan M. Strout. 

^ Comparative advantage (or disadvantage), unfortunately, lacks an unambiguous opera¬ 
tional definition in a world with many commo^ties, countries, and price-distorting influences. 
Many economically me a ning ful yardsticks can be conceived for ranking ooimtries in relation to 
one commodity, or commodities in one country, but some involve data not observable in prac¬ 
tice, and others involve observations influenced by (fistortions. Here I use the time-honored but 
Gonlasmg tmns to indicate that in a gdven commodity, a smaR country (in terms of popula- 
don) can esepect to experience a net tr^e surplus or defidt compared to a large country at the 
income levd. A more prec&e lexioon for describing trade, price and efficiency phenomena 
ioosedy lumped under ^^oomparative advantage’^ is urgently ne^ed by those of us who are at¬ 
tempting empirical work. 
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Table I'-Counthies on Which Regressions were Based 
(on basis of 1964 per capita GDP) 


A. 0>iuitries considered "developed” (per capita GDP over $700 in every case, and over 
$900 except for Japan): 

Aostadia Israel 


Austria 

Belgnun-Luxembourg 

Denmark 

Finland 

France 

Germany (Fed. Rep.) 

Joeland 

Breland 


Italy 

Japan 

Netherlands 
Norway 
Sweden 
Switzerland 
United Elingdom 
United States 


B. Countries included in the larger sample but not in the "developed” sample (per capita 


GDP under $700 in every case): 
Brazil 

China (Taiwan) 
Greece 
Honduras 
Iran 

Eorea (Rep.) 

Libya 


Malays (Malaya only) 

Nigeria 

Portugal 

Spain 

Trinidad and Tobago 
Turkey 


where Xi and Mi stand for exports and imports of the *th product, N 
represents the country’s population, and Y stands for its gross domestic 
product. 

The regresaons were applied to 40 trade cat^ories of manufactured 
products that together account for a lai^e majority of all trade in manu¬ 
factures.* Empirical observations for 1964 were taken from 31 countries 
for which detailed commodity trade statistics were available. Berides 
treating the countries as a angle group, I ran the regressions separately 
for the 18 most developed countries in the sample.* The countries are 
shown in Table 1.1 took into account zero or unreported items of trade 
to stabilize the sample and give weight to zero entries.* 

Coimtiy-size influences were detected by statistically agnificant 
deviations from zero of the “size elasticity,” Cheneiy’s term for the least 
squares r^resaon estimate of the partial elasticity’ with respect to popu¬ 
lation. A two-tailed i test was employed at the .05 levd of signihcance. 
When the aze dastidty turned out to be significantly poative for ex¬ 
ports, or significantly negative for imports, I interpreted this ri^ult to 

* The products are shown below in Table 2. 

* Data were taken from United Nations sources, trade stati^lcs £rmn [3} and populatioiii 
gross domestic product and exchange rates for converting GDP fcom {4]. i espected, and 
found, discontinuities m trade pattms between those of dev^ped and ies devekqaed ocMin^ 
tries. Other people may dise^;tee with my assignments of oountries to the "dev^o^” cate- 
goiy. 

^ I entered the items as one dollar each; zero has no fogaiithm. 
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mean that a stnall country seemed to experience a comparative dis¬ 
advantage in the industry. The reverse patterns were taken to indicate 
a comparative advantage. 

II. Problems in Interpreting the Results 

Several important problems limit the significance of the results. First, 
there appears to be an inverse correlation between population and per 
capita natural resources, especially among richer countries.® Where 
people are sparsely settled they are able to export goods and services 
based on surrounding natural resources, while crowded populations must 
export manufactures to meet their needs for food and raw materials. 
Systematic differences in per capita natural resources can be expldned 
to some extent in terms of the interplay of natural geography and differ¬ 
ential population growth.® The resource situation among advanced 
countries also reflects the results of large-scale international migration 
and “polarized” industrial growth, influenced by such factors as the 
availability of coal, transport facilities and industrial know-how. 
Thus, a comparative disadvantage of small countries in manufacturing 
industries may be merely the reverse side of their superior per capita 
natural resources; or it may mirror historical circumstances that will 
not be repeated among poorer countries as they industrialize. The same 
comparative disadvantage could mean, however, that a populous 
country, for reasons connected with its size, is able to produce a cheaper 
or better product than a smaller country, or that a larger country en¬ 
joys systematic scale advantages in marketir^ exports. 

As a further limitation, regresaons tend to pick up the differences in 
average behavior between countries with large and small populations, 
but they do not accord special weight to exceptional performances by 
the smaller countries. Economies of scale may be sufficient to force each 

* For the 18 developed ooontdes in the sample, the Speaimau coeffidmt of rank coiidatioB 
betvreea tenibny per capita and population is — .48 (if Canada and New Zealand are inchided 
it is —.4^. By contrast, for the 13 poorer countries in the sample it is .07, and for 97 soverdgn 
non-Communist countries -with at least 50,000 people each, not induding the 20 countries just 
oonddered, the rank oonelation is —.16. for 15 developed countries horn the sa!iq>le, 

there is a—.46 rank correlatfon between population and the p>etcentage of GDP originatmg in 
agriculture, forestry and fishing. Ihese comparisons are bas^ on recent IT.N. data [4] [5] [7]. 

' What b really needed, of course, is a whole theory of how countries and thdr populations 
oome about. One posdfaility is that “natural” geographical units tend to become countries; 
and in continental land masses these units vary more in populatfon thoi in territory. Thus, 
countries with small populations have mote land per person and, in omsequaice, tend to have 
more mfoetals, agri^tural and forest resources, tourist attractfons andstrate^c gei^rairiiy 
(usehd foe obtaining foreign aid). Densely populated yet very small countries are meetly 
tiopneal islands, whidr at least have tourist attractions, l^ustrial success may also lend to ex¬ 
pansion, immigratiem and hi^ rates of peculation growth. 
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small country to spedalize in difierent products. In that case, regression 
results for each individual product may be dominated by the general 
lack of success of small countries, even though one or a few of these 
countries are able to specialize successfully in each product. The re¬ 
sulting bias grows as products are disaggregated. 

In other respects, the regression technique could be expected to under¬ 
state assodations between country size and trade patterns. Scale 
effects do not necessarily channel themselves into the size elastidty, 
but may be captured instead by the partial elastidty with respect to 
per capita income. If a product exhibits a positive income elasticity of 
demand, as most products do, its market will grow with per capita in¬ 
come. Therrfore, the size elastidty will imderstate, and may fail to pick 
up, scale effects connected with the size of the local market. In this light, 
si^iificant size dastidties represent espedally impressive evidence. 

Other things equal, a large country can be expected to trade inter¬ 
nationally a small er proportion of its output than a small country, be¬ 
cause more of its trade counts as national. This effect depresses bdow 
zero the expected size dastidties for both exports and imports. There¬ 
fore, evidence based on significantly negative size dastidties must be 
discoimted, but evidence based on significantly podtive elastidties gains 
added weight. 

Export and import elastidties are interrelated. If a country succeeds 
in exporting because of scale advantages, it is enabled to import more 
fredy. Thus, there should be a cross-influence pushing export and im¬ 
port elastidties in the same direction, with comparative disadvantages 
in some industries being offset by comparative advantages in others. 
My hypothesis is tiiat, despite these cross-influences, small countries 
find their comparative advantages outside the manufacturing sector. 

There are also problems with the form of the equations themsdves. 
Population (N) appears in both explanatory variables; but for the 
cotmtries sampled these variables are uncorrelated in log form. On a 
theoretical plane, the log-linear equation describes a smoother, more 
continuous relationship between poptilation and exports (or imports) 
than one would expect in a relevant general equilibrium modd. In a 
prc^rammii^ modd one would expect a discontinuous pattern of associ¬ 
ation; for example, an industry with intermediate scale characteristics 
might tend to locate in and export from medium-sized countries. Dis- 
continuiti^ in the relationship between trade patterns and popuktion 
would probably reduce the statistical dgnificance of the elastidti^ 
measured here, blurring my results. 

If unports behaved like the average of all goods, the income elasticity 
of demand for imports, and by extendon the '^average” partial elastidty 
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of exports with respect to income, would be unity. Tests of significance 
for elasticities with respect to income are, therefore, computed here on 
the baas of deviations from an expected value of one. 

III. Empirical Findings 

Table 2 summarizes the results for each of forty manufactured prod¬ 
ucts based on four equations, that is, export and import equations ap¬ 
plied to the sets of 31 and 18 countries.’ 

Every product except one showed sigiuficant country-size effects in 
at least one equation; and all but four products showed them in at least 
two equations.* Coimtiy-size effects appeared more frequently in regres¬ 
sions based on the sample of richer coimtries than in the full sample. 
When poor countries were included, countiy-aze effects tended to be 
overshadowed by the influences of per capita income; these income 
effects were espedally strong in exports, where 38 of 40 products showed 
partial elasticities agnificantly greater than one. Among the developed 
countries, by contrast, effects of per capita income were swamped by 
those of population. 

All told, 105 of the 160 equations tiumed up significant country-rize 
effects. In all but one case, tiiese effects appeared to operate in a direc¬ 
tion unfavorable to a small country. Over half these instances—^involv- 
ii^ as many as 36 of 40 products m the sanq)le of ridier countries— 
conristed of agnificantly poative eksticitira on the export side.® The one 
exception offers little comfort to small countries: large countries ap¬ 
peared in one sample to import significantly more railroad equipment 
than small ones! 

Another interesting result was that manufactures seemed to exhibit 
similar export patterns from one product to another. Even standard 
errors were characteristic. The similarities were espedally pronounced 
for exports of different kinds of machinery and transport equipment. 
One posdble interpretation would be that there are large “external” 
economies among these industries, or at least among exports of the 
products. 

These regmsdon results, crudely interpreted, overstate the dze handi¬ 
cap of small countries, because in most industries there turn out to be 
one or a few small countries that are successful net exporters. Excep- 

’ Four-dii^t trade data wee unavailable for Swedot and for Trinidad and Toba^, so that 
these two countries were escduded from the computations in two fonr-dipt eateries, rubber 
tires and cement 

' The cate product whkh rirowed no rignificant size effect was cemmt, in whkh there is less 
trade than in any the other 39 products. The extraneous inSuesce of heavy transit costs 
{Hobahibf accounted fmr the poor mgrlahatory power of the equations in this case. 

* Jhihe case of exports, estimated size dasticities that woe statistically aigniffcant were also 
quite large; all but one equalled at least unity, and they ranged from 0.95 (paints, pigments and 
vanrishes) to 2.20 (railway vehicles and equipment in the dghteen-country sample). 



Tabus 2>-Si7ao£ABy of Regbession Results 


i 

cfSry 

Significant Size Effects* 

1 

Significant Income Effect* 

Exports ! 
31c. 18c. 

Imports 
31c. 18 c. 

Eiports 

31 c. 18 c. 

Imports 

31 c. 18 c. 

266 

Synthetic fiber 


X 


X 

z 


zd 

332 

Petroleum products 


z 

z 

X 

z 



512 

Chganic 


z 



z 


z?» 

533 

Paints, pigments, 









vanities 


z 

z 

X 

z 


z 

541 

Drugs, medicines 


X 

z 

X 

z 


z z 

554 

Soaps, detergents 


X 


X 

z 



561 

Fertilizers 


X 



z 



581 

Plastics 


X 


X 

z 



629.1 

Rubber tires 

1 

X 

z 

X 

z 



641 

Paper, paperboard 



z 

X 

z 



642 

Paper products 



X 

X 

X 


z 

651 

Textile yam 


X 

z 

X 

z 



652 

Cotton fabrics 

z 

X 

z 

X 




653 

Other textile fabrics 

z 

X 

X 

X 

z 



661.2 

Cement 








664 

Glass 

z 

z 

X 

X 

z 



674 

Steel plate, sheet, 









univeisals 

X 

X 


X 

z 



684 

Aluminum 


X 

X 

X 

X 



692 

Metal containers 


X 


X 

X 



711 

Power machinery 

z 

X 

X 

X 

X 


z 

712 

Agricultural ma^inery 

z 

X 

X 

X 

X 



714 

Office machiaery 

z 

X 



X 



715 

Metalworking machinery 

z 

X 



X 



717 

Textile weather machinery 

z 

X 


X 

z 



718 

^3edal industry madiinety 

z 

X 


X 

X 



719 

Other non-elec, machinery 

z 

X 


X 

X 



722 

Elec, power machinery 









and switchgear 


X 


X 

X 



723 

Elec, distribution 









machinery 


X 


X 

z 



724 

Telecommunications 









equ^ment 

z 

z 


X 

z 



725 

Horsei^ld elec, appliances 

X 

z 


X 

z 



729 

Elec, machinery & 









equipment n.e.s. 

z 

z 


X 

X 



731 

Railway vdiides & 









equipment 

z 

X 

z^ 


X 



732 

Motor vehicles 

z 

z 

z 

X 

z 



733 

Non-motor road vehides 


z 

z 

X 

z 


z 

734 

Aircraft 

z 

z 

z 

X 

z 



821 

Fumitore 


z 

z 

X 

z 



841 

Ck>thing 



z 

X 

z 

z* 


851 

Footwear 


z 



z 



861 

Instruments 

z 

z 



z 



894 

Toys, sporting goods 

z 

X 



z 




* z uuficates partial elasticity with re^^ect to population significantly positive ftn* ezports, 
or negative for imports. 

^ Partial elasticity with respect to population significantly positive for inerts. ' 

^ X indtcates partial elasticity with respect to income significantly greater than one for 
exports, or less than one for imports. 

4 Partial elasticity with respect to income agnificantly less than one for eaports, or greater 
than one for imports. 
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T^I£ 3—Sque Trjude Paiieses Iufijed be Regbession Resuets* 


Country Sample from 
Wliicli Results 
Were Taken 

Per Capita 
GDP 
(US«) 

Per Capita Trade (US $) with Population of: 

10 Million 

50 Million 

Exports 

Imports 

Exports 

Imports 

31 countries 

100 

0.01 

8.02 

0.06 

5.32 

31 countries 

600 

0.67 

35.16 

3.38 

23.73 

31 countries 

2000 

56.43 

116.96 

297.41 

82.82 

IS countries 

1000 

24.38 

76.25 

151.06 

39.97 

18 countries 

2000 

27.79 

146.67 

223.72 

73.25 


■ Tiade pattetns aie those for the a^iegate of the 40 manufactured products ^o^ in 
Table 2. 


tional is a case such as motor vehicles, where only the six industrial 
countries with populations over 48 million were net exporters in 1964. 

An interesting aspect of the results is the balance-of-payments impli¬ 
cation that most countries, large or small, rich or poor, could expect to 
experience a sharp trade imbalance for the 40 manufactured products. 
For small and poor countries the balance would be negative. These 
expectations can be quantified by computing, for coimtries of specified 
dimensions, the exports and imports implied by each set of fitted equa¬ 
tions. Table 3 summarizes five sample results. 

These results are exaggerated compared to those that would be 
achieved using broader trade cat^ories, because of the effects on the 
regressions of specialization. Neverthdess, the results are not wholly 
at variance with actual trade balances in manufactures. In 1964, among 
20 non-Communist coimtries with per capita income levels at least 
equal to Japan’s,“ only seven exhibited a favorable trade balance in 
manufactures (SITC 5-8). They were the six with the largest popula¬ 
tions and Belgium-Luxembourg. 

Four others had exports of manufactures at least three quarters as 
large as imports: Switzerland, Sweden, Austria, and the Netherlands. 
Like Bdgium, they are countries of moderate size (5.8 to 12.1 million 
people in 1964, with home markets equivalent to $8.5 billion to $17 
billion). All are centrally located in a heavily populated, industrialized 
part of the world notable for comparativdy open trade and migration 
policies and a condderable d^ee of economic int^ration. 

IV. Conclusions 

The regression results strongly confirmed the hjrpotheds. RinalT 
countries appeared to experience a comparative disadvantage in most 

The countries in my ^‘developed” sample plus Canada and New Zealand. 
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of the important manufacturing industries, uncompensated by a com¬ 
parative advantage in others. 

It is not dear from these results that small countri^ are seriously 
handicapped in their industrial devdopment. The findings could be 
merdy the reverse side of a comparative advantage for small countries 
in goods and services based on natural resources. The regression method 
is also likdy to 3 ddd deceptive results when small countries are over¬ 
coming scale barriers through specialization. 

It is plmn, however, that there are s}rstematic differences in countries’ 
trade patterns as a function of their populations. Further research using 
more refined tools is dearly warranted. 
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THE EFFECT OF UNION STRENGTH ON 
THE U.S. “PHILLIPS CURVE” 

By Gail Piehson* 

In this study the U.S. manufacturing sector is divided into groups of 
strongly unionized and weaMy unionized industries in order to evaluate 
the impact of union strength on the relationship between wage rate 
changes and un^ployment. The basic model is patterned after that of 
George Perry [5], who fomid the annual percentage change in average 
straight-time hourly earnings in the U.S. manufacturing sector (PF*) 
to be significantly related to the inverse of the unemployment rate 
(1/Z7), the lagged annual percentage change in the consumers’ price 
index lagged profits after taxes as a percentage of stockholder’s 
equity (P-i), and the change in the same profits variable (AP). The 
construction of the variables and thdr sources are similar to those of 
Perry and are described in the Appendix; r^essions are fitted to 
quarterly data covering the period 1953(I)-1966(II), 

As a prelude to the analysis of the effect of union strength, the ap¬ 
propriateness of the model to the manufacturing sector as a whole in 
the period 1953-1960, one of the periods covered by Perry’s study, was 
verified, but the extension of the data period through 1966(11) revealed 
that the lagged profits variable was no longer significant. The simple 
correlation between percentage wage changes and la^ed profits is 
mudi lower when the later years are added and snce them is correla- 
lion between lagged profits and unemplo 3 anent, the latter term picks 
up most of the remaining influence of profits. Accordingly, the lagged 
profits term was dropped from the equation.^ In addition, it was nec- 
^saty to include a dummy variable (S) at the banning of 1962 to 
accoimt for tire effect of wage-price guideposts. The best equation 
obtained for the 1953(I)-1966(I]) period was: 

(1) W* = - .0598 -1- .2836C-? + 17.6576 + .6762AP - 1.01645 

(.1187) (2.2240) (.3207) (.2513) 

R* = .66 
s,e. == .77 

* The author is a graduate student at the University of Michigan and is indebted to Profes¬ 
sor Harold M. Levinson for the sugg^on that this woA be undertaken and generous encour¬ 
agement; to Professors Warren L.'Sznith and|RonaId L. Tdg^ for he4)fal oonnnents; also to 
the Natfonal Science Foundation for fmandai assistance. None of the alMve bears any re^xmsl- 
bility lor the results. 

^ The squared simple oonelation ooefficknt (i?) between percentage wage changes and 
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Perhaps the most interesting result of this equation is the indication 
that the annual rate of change in wages has been reduced by about one 
percentage point since 1962(1).® 

To disaggregate into strong union and weak union groups, 19 two- 
digit manufacturing industries were ranked according to 1958 esti¬ 
mated ratios of unionization * While these ratios are the best available 
indicators of union strength, they are not ideal; union strength may be 
derived from internal poKtical factors such as cohesiveness or from 
financial considerations rather than from the percentage of workers 
covered. In addition, the percentage of workers covered by collectively 
bargained agreemmts is not s 3 monymous with union membership. It is 
hoped, however, that the unionization ratios capture some of the im¬ 
portant determinants of union strength. The ratios are given in Table 
1 below. 


Tabi£ 1—Unionization Ratios 


Petroleum Refixuug & Allied Industries 90 

Pnmaiy Metals 89 

Transportation Equ^ment 87 

Rubto & Misc. Plairtics 81 

Stone, Clay & Glass 78 

Paper & Allied Products 76 

Electrical Equipment & Suf^lles 73 

Fabricated Metals 71 

Machinery, exc^t Electrical 68 

Food & Kindred Products 68 

Printing, Publishing Allied Industries 65 

Chemical &: Allied Products 65 

Tobacco Manufacturing 63 

^parel & Related Products 60 

Ihstraments & Related Products 52 

Furniture & Fixtures 50 

Leather & Leather Products 49 

Lumber & Wood, except Furniture 44 

Textile Mill Products 30 


Source: [2, p, 347]. 


lagged profits for the total manufacturing sector fril from .33 in the period 1953{I}~1960(III) 
to .15 in 1953(I}'-1966(EQ and that between the unemployment term and lagged profits rose 
from .19 to J29. 

^ Results amilar to this have been found by others. Perry suggested that a shift may have 
occurred after observing that his 1948-60 equatkin over-predicted 1961-63 [5, pp. 305-06J. 
Robert M. Solow reports that Perry’s equation overestimates 1965 wage chan^ by about 1.7 
percentage points and describes work by Frank Brecihiing indicating a difference of abbut 1.5 
percentage points in imd-1965. Solow also points out that one riiould mt be too hasty in at¬ 
tributing the lower rate of wage change to the guideposts for two reasons: the past period of 
econ o mic riack: may have caused a change in espectations about infiation; and t^indomi of 
hidden unempl 03 aneQt may reduce the diSerence as is suggested by N. J. Simfer and A^ TeOa. 
Solow, however, prefers Ihe guidepc^ts interpreta tk ai. See [7]. 

* As calculated by H. M. Douty [2}. These ratios ara d^ned as the rario of prodoc^bo. and 
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The first ten industries were designated group I and the re m a inin g 
nine group II. It was felt that thk grouping was consistent with a 
strong unionism-weak miionism dichotomy since the average unioniza¬ 
tion ratio is 78 per cent for group I and 53 per cent for group II.* To 
pursue posable differences even further, subgroups were chosen from 
the two groups for a greater divergence in average unionization; the 
four most strongly unionized in the strong union group were designated 
group A, with average unionization ratio of 87 per cent, and the five 
most weakly unionized in the weak union group were designated group 
B, with average imionization ratio of 45 per cent. 

Groups I and II 

The percentage changes in wages in group II were generally below 
those in group I up to mid-1963. The average annual change over the 
period for group I was 3.62 per cent and the average profits rate was 
10.7 per cent, compared to 2.97 per cent and 10.3 per cent, respectively, 
for group n. The results using aU variables in the basic model to ex¬ 
plain the two wage seriM were:® 

(2) W\ = - .IQll + .30S7c!i -1- 16.0895 + .0487(i>_i)i 

(.0967) (2.5775) (.0878) 

- .1027APi - 1.3807S 
(.2522) (.2181) 

B? = .79 
s.e. = ,65 

(3) Wii = - 1.9184 -f .0666dli + 9.1712 + .3042(P_0n 

(.1266) (2.4329) (.0904) 

+ .0539APii - .70705 
(.3057) (.3158) 

P* = .44 

_ S.e. = ,82 

related workers in znannfacturing establishments where a majority are covered by collectively 
bargained agreements to total production and related emp]o 3 nnent. 

^ By coinddence, it developed that group I includes the Ec^stdn-Wilson '‘key group’* plus 
(or minus) the industries th^ subsequoit^ discovered should have been added <or deleted) 
on the basis of inhesrent similarities, with the excq>tion of chenucals, which they found to be on 
the maigin on the group. See [3}. 

* In these and the folbwing regressions the subsci^ts indicate variables that are calculated 
for that group of industries. Details of calculations axe given in the Appendix. 
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The small size and insignificance of the coefficients on lagged profits 
and change in profits in the group I regression persisted in various ex¬ 
periments with current profits, lagged change in profits, etc. While the 
squared ample correlation coefficient between percentage wage changes 
and lagged profits is .24, that between the unemployment term and 
lagged profits is .45, making it difficult for the latter to appear signifi¬ 
cantly in the presence of the unemployment term. Omitting the profits 
terms altogether gave the following best result for group I: 

(2a) wt = .0921 + .3336Clt + 17.0042 - 1.39875 

(.0806) (1.8596) (.1975) 

U* = .79 
s.e. = .65 

Lagged profits are significant in the group 11 regression (lagged profits 
and unemployment are uncorrelated) but the lagged cost of living and 
change in profits terms are not. Omitting these two terms gave: 

(3a) Wn- 1.9966 H- 9.1158 ^ -b .3235(P_,)n - .75895 

(2.3911) (.0850) (.2975) 

J?* = .43 
s.e. = .83 

Finally, in an effort to improve the explanation of the group II wage 
changes, an Eckstein-Wilson “spillover” equation was tried, with good 
results: 

(3b) Wn = - 2.2352 + .5430Wi + .3135(P_i)ii 

(.0715) (.0615) 

R* = .59 
s.e. = .71 

Using W*i la^ed was not as satisfactory and neither 1/U nor 5 was 
significant in the presence of W*i, which is as ejected since they are 
already induded in the determination of W*i. The better fit from the 
spillover equation corroborates the Eckstein-Wilson finding that key 
group wage changes are an important determinant of other wage 
changes.® 

< To dbec^ the directkm of causation impKed by equation {3b), the regression 
(i’-i)i] was pezfoimed; the result had low explanatory power and lagged profits iiad a 

native coeffidoit. We conclude that the causation runs as indicated, from the more strmgly 
unmnized sectors to the other sectors. 
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Groups A and B 

Groups A and B provide a sharper contrast in union strength. The 
average annual percentage change in wages in group A was 3.79 per 
cent and for group B, 2.73 per cent, a wider difference than in the case 
of groups I and II. Profit rate differences were also greater: 11.6 per 
cent for group A and 7.6 per cent for group B. Using all variables gave 
the following: 

* * 1 

(4) Wj, = .1760 + .4647C_i + 13.2934 — + .1023(P_i)^ 

(.1255) (3.3172) (.0901) 

+ .8368APa - 1.97645 
(.2551) (.2748) 

= .72 
s.e. = .85 

^ 1 

(5) Wb= - .8054 + .2175C_i + 4.9319 — + .3193(P_0 b 

(.1120) (2.5293) (.0753) 

+ .3319APb - .79235 
(.2191) (.3270) 

P* = .46 
s.e. = .80 

In the group A regression, the profits terms enter more strongly than 
they did for group I; the coeffident on the change in profits is significant 
but that on lagged profits is not, reflecting the substantial correlation 
(i?=.43) between unemployment and lagged profits. Omitting the 
latter gave: 

(4a) Wl = .4947 + .454ic!i + 15.8010 + .7747AP^ - 1.94305 

(.1255) (2.4821) (.2499) (.2740) 

1P = .71 
s.e, = .86 

The coefficient on the change in profits is larger in the group B re- 
gresaon than in the group H one, but is still insignificant. Lagged pro¬ 
fits, having little correlation (jR*=. 05) with the unemployment term, 
appear significantly. Tiying a spillover form for group B gave a better 
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fit:’' 

(Sa) PFa == - 1.2828 + .3567PF* + .351 S(P_i)b 

(.0680) (.0540) 

P* = .52 
s.e. = .75 

It should be noted that largely because of the method of construction 
of the variables, all of the equations had positively autocorrelated re¬ 
siduals. This implies that the standard errors associated with the co¬ 
efficient estimates are smaller than the true standard errors and thus 
that a more stiingrait test of significance than the usual rough test of a 
coeffident against twice its standard error is appropriate. The co- 
effidents whose s^;nificance then becomes suspect are notably those on 
C*i and AP in the group B regresaon (5). 

Implications 

Both the sizes of various coeffidents and the ones which are signifi¬ 
cant differ in the above regresaons. Of particular interest is the differ¬ 
ence in coeffidents on C*i, implying that greater union strength is 
agnificantly assodated witii greater adaptation of wage dhanges to 
cost-of-living changes. This affects the stability (rf a given wage change- 
unemployment combination by introdudng into the wage mechanism 
a dependence on the previous wage change relative to productivity 
change. It is comforting, however, that the coeffident on C*x is never 
larger than one, which would indicate explosive behavior. The best 
equation for group I, (2a), indicates that about 33 per cent adjustment 
occurs. The C*i co^dent is insignificant in the group II regresdons. 
Regresdon (4a) for group A indicates about 45 per cent adjustment, 
while in the group B regresdons the C*i coeffident (.22) is not qiute 
twice its standard error and thus likely indgnificant, although laiger 
than the definitely indgnificant coeffident in the group II r^ression 
(.07). The divergence of the coefficients on C*i is roughly the same be¬ 
tween groups I and H (.27) as between groups A and B (.24). 

Profits, either in la^ed rate or the change-in-profit-rates form, are 
generally viewed as a determinant of wage changes because they re- 
fiect product market or industry conditions: the ability of firms to 
grant higher wages and/or their willingness to do so rather than undergo 
a strffie. We might expect that, for a ^vmi profit rate, stronger unions 
would tend to have the larger wage gains. On the other hand, stiongnr 

t Regtessiog Wjftto. W^. and lased gionp A profits yieMed an JP cf .26, kaufiog a 
ticm of the hypothesis that csusa&a may be ruasing amtniy to that hidicatad is-eqaatioB 
(Sa). 
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unions may be consistently able to get higher wage increases rather 
independently of market conditions while wage gains in the weaker 
union groups are more sensitive to them. In any event, we have noted 
the multicollinearity problem which makes it impossible to get com¬ 
parable coefficients on the lagged-profits-rate term. In addition, if we 
look at the squared simple correlation coefficients between wage changes 
and lagged profits by group, the evidence is mixed. While percentage 
wage changes and la^ed profits are more highly correlated for group I 
than for group II (.24 compared to ,11), the group B correlation is 
higher than that for group A (.26 compared to .17). The change-in¬ 
profits term has no coUinearity problems and it appears in the r^ 3 *es- 
sions for both groups A and B. The larger coefficient on AP in regression 
(4) or (4a) compared to that in (5) indicates that strong unions will get 
larger wage increases for given increases in the profits rate, and for 
equal percentage changes in the profits rate the strong union advantage 
is even greater; for decreases in the profit rate this sensitivity is of 
course a disadvantage. 

The lower coefficients on 5 in the weaker union groups are as expected 
because the effect of the guideposts should be to constrain wage changes 
to 3.2 per cent; since groups 11 and B have averaged lower wage 
changes than groups I and A, respectively, less of a reduction is neces¬ 
sary to meet the constraint. Another possible explanation is that guide- 
post pressure is proportional to prominence in the public eye, which is 
associated with strongly unionized industries.^ 

The overall implications of these equations can be used to measure 
the effect of union strength on the terms of the tradeoff between unem¬ 
ployment and price stability. As this requires going from percentage 
wage changes to percmitage price changes, it is necessary either to as¬ 
sume some sort of pricing mechanism or to determine one empirically. 
Since the focxis of this pai>er is on finding differences in wage or price 
changes due to differences in union strength, we will use the simple 
pricing rule that the increase in prices equals the excess of the wage 
increase over the increase in productivity.® The rule is neutral in the 
sense of describing price changes for which wage and profit shares will 
remain the same and it has the additional advantage of “holding con¬ 
stant” the effect of pricing policies wWch may differ by industry, per¬ 
mitting the independent effect of union strength to be isolated. 

* In a paper published after this study wasconopleted^ Perry rqiorts the same uneveu impact 
of the guideposts. He axialyzed the wage behavior in sixteen two-digit manufacturing indus¬ 
tries dasahed into two groups according to whether wage settlements tend to be ^visible*' or 
^invisible/’ and found that the wage changes in the visible group ware apparently much more 
susceptible to guidepost pressure. It is worth noting that Perry's "visible” group of nine in¬ 
dustries Includes (of the industries common to both studies) seven of the industries in our 
strong union group I^ and his ^^visible” group of seven industries indudes five of the in¬ 
dustries in our wea^ union group n. See [6]. 

• This follows the lead of Perry [5, p. 291 ]. 



PIERSON: U.S. “PHILLII^ CURVE” 


463 


Table 2 below shows the steady-state wage and price changes implied 
by the equations for each group at a 4 per cent level of unemplo 3 anent, 
asaimning productivity growth of 3 per cent annually and the change 
in profits equal to zero. To approximate the profit rates likely at such 
a time, the actual values in 1966(11) when the economy was at a roughly 
4 per cent level, were used. Wage and price changes are estimated both 
“without guideposts” {i.e., 5=0), and “with guideposts” (5=1). 
Price changes are calculated as though each group were the only 
group 

As m^ht be expected, the strong union group (comparing I to II and 


Tabie 2— Wasb akd Price Changes at Four Per Cent Vneuflovuent 


Group 

Equation 

Profits Rate 

Without Guideposts 

With Guideposts 

Per Cent 
£lW 

Per Cent 

A Prices 

Per Cent 
AW 

Per Cent 

A Prices 

I 

2a 

_ 

5.02 

2.02 

2.92 

-.08 

n 

3a 

14,2 

4.88 

1.88 

4.12 

1.12 


3b 

14.2 

4.94 


3.80 


A 

4a 

_ 

5.65 

2.65 

2.09 

-.91 

B 

5 

13.1 

5.06 

2.06 

4.05 

1.05 


5a 

13.1 

5.33 


4.07 



A to B) has the largest wage increase in the “without guideposts” case. 
The difference is not particularly great however. On the basis trf the 
r^ular, i.e., non-^iUover, equations, the wage change of the weak 
union group II is 97 per cent as large as that of group I, and the wage 
change of group B is 90 per cent as large as that of group A. The “with 
guideposts” results indicate that the impact of the guideposts is prind- 
pally on the sectors with strong unions, with the surprising result that 
wage changes in those industries are less than those of the less strongly 
unionized. It should be noted, however, that this is not contrary to fact: 
since approximatdy mid-1963 the actual percentage wage changes in 
the weak union sectors have been condstently higher than those in the 
strong union sectors, a relationship exactly opposite to that existing in 
the prior period. 

The results seem consistent with the condusions of several studies 

u i^jce dumges aie not given for the qiillover equations because of the inappeopriateness of 
aasumingthegioup is the only group. 

^ To illustrate the calculation procedure, the estimated wage change for eqtstion (2a) is as 
follows; 

17.0C42 


W*i - .0921 + .3336(iy*i - 3) 4- 


-1.3937(3) - 5.02 for S - 0, 
w 25)2for3'°l. 
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that differences in union strength make little difference in relative 
changes in wages during periods of low unemplo 3 nnent. [1] [4]. The 
question that then arises is the effect of union strength in periods of con¬ 
siderable unemployment. Can union strength force a larger change in 
wages imder such conditions? 

To analyze this, the unemployment rate was taken to be 5 per cent 
(the average over 1953-66 was approximately 4-3/4 per cent), and prof¬ 
its where tignificant were taken at their 1953-66 averages. Produc¬ 
tivity growth was assumed as before at 3 per cent and the change in 
profits at zero. The resulting wage changes are given in Table 3. 

The differences in wage changes are now much greater. As before, the 
stronger union groups are associated with the larger increases and the 


Tabu 3—Wage Changes at Five Pee Cent UNEMPtoiniENT 


Group 

Equation 

Profit Rate 

Per Cent AW 

Without Guideposts 

With Guideposts 

I 

2a 

— 


1.64 

n 

3a 

10.3 


2.40 


3b 

10.3 

3.02 

1.88 

A 

4a 

— 

4.20 

.64 

B 

5 

7.6 

2.50 

1.49 


5a 

7.6 

2.88 

1.62 


weaker groups with the smaller, but the wage change of the weak union 
group n is now 84 per cent as large as that of group I, compared to 97 
per cent at 4 per cent unenq}lo 3 nnent, and the wage change of group B 
is only 60 per cent as large as that of group A, compared to 90 per cent 
at 4 per cent unemployment.^ 

Another interesting difference in the results at 4 per cent and 5 per 
cent unemployment shows up; the wage changes implied by the spill¬ 
over equations C3b and 5a) are about halfway between those pven by 

^ Since profits have a definite cyclical behavior, it must be a^ed if any of our results are 
due to the presence of lagged profits in only the weak union groups. To check this, the equa¬ 
tions in which lagged profits appear (although insignificantly) f(»r ^ strong union groups were 
used for the ^^thout goideposts” predictkins at 4 per cent and 5 per cent unemployment; 
for group I, equation (2) yielded a wage increase of 5.05 per cent at 4 per cent unemployment, 
assuming lag^ profits equal to the actual 1966(11) value of 13 per cent, and 3.73 per coat at 5 
per cent unemployment, lagged profits eq^ to 10.7 per cent, ^ 1953-66 average. These are 
practically identical to the results of equation (2a) as the corrdation between lagged profits 
and unemplqyinaxt altars the coefficient on the I^ter when lagged profits are omitted. For 
group A, equation (4) yi^ed wage changes of 6.40 per cent and 4.87 per coit, assuming profits 
rates of 13.2 per cent and 11.6 per cent and 5 per cent unempbyment levels. Both of these are 
higher than the results from equation (4a) but accentuate our conclusions rather than other- 
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the regular equations in the 4 per cent unemployment period; but at 5 
per cent unemployment, the spillover wage changes are much doser to 
those given by the non-spillover equations (3a) and (5). The spillover 
effect is apparently greatest in times of tight markets; at 5 per cent un- 
emplo 3 rment it is negligible. In the '‘with guideposts” case, 3 out of 4 
times the spillover wage change is closer to the regular wage change, 
which is probably attributable to the uneven impact of the guideposts 
note above, permitting the weaker union group to have the larger wage 
increase at any given level of unemployment. 

To condude, it appears that union strength does make a difference: it 
significantly worsens the terms of the tradeoff between unemployment 
and inflation. At 5 per cent unemployment the wage-change advantage 
to strong unionism is in the range of .6 to 1.7 percentage points, indi¬ 
cating a rate of inflation of, say, 1 per cent when prices would otherwise 
be stable. How much worsening exists at 4 per cent unemplo 3 rment is 
hard to determine because the market spreads the wage increases of 
strong unions into the weaker union sectors so that the wage increase 
justified by pure market forces cannot be estimated. One would guess, 
however, that the worsening in the tradeoff terms is greater than at 5 
per cent unemplo 3 nnent. The presence of the guideposts apparently 
diminates the influence of union strength. Overall, the guideposts cut 
wage increases by about 1 percentage point but their impact varies, 
being greatest in the sectors with the stronger unions. 


Appendix 

U Seasonally adjusted unemployment rate as a percent of the dvQian 
labor force. Source: Surv. Curt. Bus. 


C—C—i C—i~C—a C—i~C—s C_*— 

C* - 1 -1-1-) where the C variables are 

C—i C—t C—z C_4 


quarterly Consumers’ Price Index numbers, 1957-59=100. Source: 
Sun. Curr. Bus. 

P Net profits after taxes as a percent of stockholders equity, calculated 
as a moving annual average rate: P = 1 /4(Po-|-P_i-hP_s+iL*) . For the 
subgroups, profits after taxes and stockholders equity were summed 
over the industries in the group, then the ratio was calculated. 
Changes in the sampling procedure occurred twice in the period 
and necessitated splicmg the raw data series; this was done by assum¬ 
ing the most recent sample was correct and the error a Unear func¬ 
tion of time. Source: Quarterly Financial S^ports of Z7.S. 
/odtcrtng F.T.C.-S.E.C. 


W* 


W-W-i ^ 


W-t-W-z W^-W-4 
W-z 


7 where W is straight 
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time average hourly earnings of production workers in manufacturing. 
Source: Employment and Earnings Staiistics for the United States, 
1909-64, and Mo. Lab. Rev. For the period 1956, average straight 
time hourly earnings were calculated by appl3dng the B.L.S. adjust¬ 
ment factor to average gross hourty earnings. The adjustment factor 
described in the Mo. Lab. Rev., May 1950, 73, 537-40. To obtain 
straight time average hourly earnings for each of the four groups, 
average straight time hourly earnings on an industry basis were 
weighted by employment in the industry, the weights calculated as 
the average employment at the beginning, mid-, and near-end points 
of the period: 1953(1), 1958(IV), and 196S(IV). The weights were; 


Group 


I 

n 

A 

B 

Petroleum Refining & Allied Industries 

.017 


.050 


Primary Metals 

.130 


.372 


Transportation Equipment 

.164 


.468 


Rubto & Misc. Plastics 

.039 


.110 


P^)er & Allied Products 

.057 


— 


Stone, Clay & G^ass 

.060 


1.000 


Fabricated Metals 

.115 




Machinery except Electrical 

.138 




Electrical Equipment & Supplies 

.129 




Food & Kindr^ Products 

.151 





1.000 




Tobacco Manufacturing 


.018 



Apparel k Related Products 


.237 



Printing, Publishing k Allied Industries 


.120 



Chemical & Allied Products 


.108 



Lumber k Wood, except Furniture 


.128 


.248 

Furniture & Hxtuies 


.076 


.148 

Instruments k Related Products 


.050 


.096 

Textile Mill Products 


.193 


.373 

Leather k Leather Products 


.070 


.135 



1.000 


1.000 


S A dummy variable with value zero from 1953(1) through 1961(IV), 
and value one thereafter. 
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COMMUNICATIONS 


Consumption, Durable Goods Spending, and Changing 
OASDHI Seasonality 

Hie permanent-income hypothesis predicts that consumers attempt to even 
out their consumption stream over long periods of dme. Doubt is cast on this 
theory if consun^on responds sharply to unexpected changes in income. Un¬ 
expected or “transitory” income is predicted to affect mainly spending on 
housdhold durdiles.' 

The most prominent tests of the permanent-income hypothec thus far con¬ 
ducted have measured ^ects of restitutions [16], National Service life-in¬ 
surance dividends [2] [3] [4], and military bonuses [19] on consiunption 
and durable goods spending. Urifortunately &e tet results remain in conflict 
despite attonpted reconciliations [5] [6] [17] [18]. Althou^ other stud¬ 
ies have also attached the problem [8] [9] [11] [22], there is need for 
additional evidence as to how different types of transitory income may affect 
spending for nondurables and services (consumption) and consumer durable 
goods e^ndtures (Le., household investment) [10]. 

The main transitory income phenomena examined in this paper are several 
potitive and negative changes in disposable income whidi were caused by 
unusual movements in the seasonal pattern of enployee Old Age, Survivors, 
Disability and Health Insurance (OASDHI) witMoIding.* Spedfically, the 
question is whether capricious changes in the OASDHI seasonal pattern 
have affected the seasonal pattern of durable goods spending significantly 
more than tiiey have the seasonal pattern of current consumption. For ex- 
anqile, has unexpectedly early termination of O.ASDHI withholiflng stimulated 
the purchases of, say, household furnishings significantly more than tire pur¬ 
chase of commo^ties fike cosmetics or foods? Generally affinnative answers 

’la Ifilton Fnedman’s words; 

. . . any tiaasitoiy changes m income lead primarily to additions to assets or to the 

use of inevionriy accumulated balances rather tl^ to corre^ndii^ dianges in 

consumption. 


Is not the windfall likely to be used for the lairchase of durable goods? Or, to put it 
diSerentiy, is not tbe tuning of the iqrlacement of durable goods and of additions to 
the stoch of awh goods ISc^ to some extent to be adjusted so as to coindde with 
windfdls? [13,p. 2S]. 

Friedman has since drawn a riaarper conceptual distinction between windfall and tranri- 
tory income, but amnrently be has not deviated from the postulate that the correlation 
betwemi trandtocy compcments of itKome and consumption b zero [IS] [141. 

’Friedman notes that “tbe precise line to be drawn between permanent and tiandtory 
components is best left to be determined by the data themselves, to be whatever 
seems to ooizespond to consumer behavior.” [13, p. 23]. 

Althou^ health insoraiKe provirions were not added untO 1965, the terminology, 
“OASDHI,” is csed throu^out this paper. 
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to these questions will provide modest support for a loose permanent-income 
hypothesis.® 

Instead of a single bonus or a single restitution that supplements expected 
income, the transitory income studied here consists of numerous subtle disrup¬ 
tions of disposable income caused by changes in OASDHI withholding during 
the period 1952-1964. The disruptions came from two basic causes: (1) Three 
increases in the taxable OASDHI base tended to increase the duration of 
withholding for many workers and hence produced negative transitory income 
changes for any taxpayers who did not realize that the duration of withhold¬ 
ing would be extended; and (2) positive transitory income changes resulted, 
between the base increases, when increases in wages caused many taxpayers to 
complete payments for the first time or to complete them earlier than pre¬ 
viously had been experienced.^ The change in disposable income produced au¬ 
tomatically by wage level increases probably al^ was unexpected by many 
ta^ayers and thus took on the characteristic of positive transitory income.® 

Unusual changes in the seasonal pattern of OASDHI contributions pro¬ 
duced by the forces named above have uniquely produced both negative and 
positive transitory income. Anal 3 rsis of effects of these income changes can 

‘This comment is a spinoff from the author’s study of Some Economic Effects of 
Seasonality in OASDHI Tax Payments, a research report prepared for the Office of Research 
and Stad^cs of the Soda! Security Administration. Efforts to trace some of the effects 
of an umieutial tax coHectioii procedure produced an independent body of evidence which 
now seems best explained in terms of the transitory income component of the permanent- 
income hypothesis. 

^A taxable limit not only has been the dominant cause of seasonality in employee 
OASDHI tax withholding, but when ffxed for over a year the Emit also has caused ixdi- 
vidual and aggregate seasonal patterns autoxnaticaHy to change In re^xmse to wage level 
dianges. The original OASDHI taxable limit was $3/XX). This limit was raised to $3,600, 
$4,200, $4,800, and $6,600 in 1951, 1955, 1959, and 1966 respectively, but wage levds were 
riang at a faster rate. Consequent^, the 93 per cent of totd covered earnings whidi were 
taxed under the 1938 Emit of $3/)00 had fallen to about 73 per cent in 1964. Over tlie 
.same period the percentage of workers exceeding the annual earnings limit rose brom about 
3 per cent to over 33 per cent. Whereas only about 6 per cent of male four-quarter dvEkn 
wage and salary workers exceeded the taxable limit in 1938, about 62 per cent exceeded 
the $4,800 Emit in 1964 [20] [211, 

The cuiient taxable ceiHng of the OASDHI tax is the first $6,600 of wages or sakiics 
in covered employment. Of course, the greater one’s paychecks and the more often one 
is paid, the fa^r the cdling is reached and withholding cease s . For example, one earning 
$1,100 per month in 1966 had $46.20 more per month of disposable income in each of the 
last dz months than in each of the first ax. If the same teoqsayer’s earnings increased to 
$1,320 per month in 1967 he would have completed OASDEDC payments in five months 
instead of six. This example indicates the manner in which wage-level growth texted to 
produce positive transltoiy income in every year in which the taxable Emit was not raised. 

* Possibly indicative of the lack of knowledge of wage earners about changes in with¬ 
holding are: First, there has been Ettle notice of OASDHI seasonality, much less its (hanges, 
even by professional economists; secondly, where seasonality (or its companion regre^vlty) 
has been recognized^ its basic cause (the taxable Emit} has otot been dearly rect^xuxed [X] 
[71. The extent to whkh consumers mi^t (fiscount dianges in ffisposable income residting 
from changing OASDHI seasonaEty may also be judged by tSm fact that the Bureau of 
Ldbor Statistics has avoided the problem of calculatmg the effect of OASDHI aessoaa^ 
on "spendable Income” even thou^ h; is aware of the infioaice of the cdEng bn 
income [23], 
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throw further light on the permanent-income theory. The test will be whether 
changes in the seasonal pattern of employee OASDHI tax withholdings are 
inversely associated with changes in the seasonal pattern of spending on dura¬ 
ble goods to a significantly greater extent than with changes in the seasonal 
patterns of spending on nondurables and services. 

The basic data used in testing the responsiveness of seasonal expenditures 
for consumption and durable goods to changes in aggregate employee OAS¬ 
DHI withholdings are implicit quarterly absolute seasonal adjustment values, 
i.e., the differences between unadjusted values and seasonally adjusted values. 
However, these data for the years 1952 to 1964 require two adjustments to 
hold other factors constant First, the data require deflation and then a special 
regression technique is needed. 

The seasonal adjustment values for each of the variables are deflated for 
price, population, and GNP growth to rid them of variation (accentuation) 
attributable to such expected secular changes.® This deflation operation, en¬ 
tailing the normal risk that spurious effects may be introduced, is undertaken 
to estimate changes in the seasonal patterns of consumption and durable goods 
variables primarily attributable to endogenous variations in employee OASDHI 
seasonality (£,). Such changes in £«, over the period, have resulted from 
program changes and from the tendenqr of growth in even real wages to out¬ 
pace increases in the taxable ceiling. 

The deflated seasonal patterns for and for one type of spending during 
the period from 1952 to 1964 can be seen in Figure 1. The scatter diagram 
is merely suggestive, of course, but the plot of deflated dollar absolute seasonal 
adjustment values for total durable go^ expenditures (jD«) against the de¬ 
flated dollar absolute seasonal adjustment values for employee OASDHI pay¬ 
ments, Es, indicates that movements in the two patterns have been inversely 
associated in the fourth quarter, the period in which poritive transitory income 
tended to occur from 1952 to 1964. Second, the accentuation of second-quarter 
employee OASDHI pa 3 ments, which produced native transitory income in 
this quarter over the period, apparently adversely affected expaiditures on 
durable goods to a lesser ^stent.^ 

But Figure 1 tells no more than simple re^esrion analysis; indeed, it coifld 
be misleading if it draws attention to the overall association tetween the four- 
quarter patterns and away from the association between changes in the patterns, 
i.e., the changes in values for each quarter.® A multiple r^ession technique 

*An alternative to the delation procedure xoight have been the introduction of the 
seasonally adjusted level of real per capita GNP as another independent variable in the 
equations. In this manner, the explicit eSects of a relatively more **permanent” income 
component could have been introduced into the analysis. On the other hand, introduction 
of this additional independent variable would have increased the risk of muIticoUinearity 
problems. 

’Data are not yet available [20] [21] to indicate whether the large increase in the 
taxable limit in 1966, with the resulting change in £• seasonality, affected seasonality in 
q^ending for durable goods. 

* Of course, custom and climate p^y a role in changing seasonality because they are the 
basis for wants and willingness to spend, but they are necessary rather than sufficient 
conditions. A seasonal decline in OASDHI pa>*ments tends to help make effective some 
previcuslj dormant fourth-quarter wants and willingness to ^end. 
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must be designed to measure associated changes alone if the effects of such 
transitory inoMne are to be estimated. 

It is possible to estimate the effects produced primarily by changing OASDHI 
seasoz 22 dity, i.e., transitory income, with the use of dummy variables. In effect, 
dummy variables make it possible to measure and then cumulate association 
between the seasonal values for one quarta: at a time with other quarters 
held constant. When the variables for, say, the fourth quarter are correlated, 
only associated changes in fourth-quarter seasonality are measured. This ap¬ 
proach further serves to avoid the bias that there must always be at least one 
quarter which is seasonally high or low.^ 

Other explanatory variables also are specified in the multiple regression 
equations mainly to hold constant changes in the seasonal patterns of other 
sources of housdbold funds. The additional variables in the regressions ex¬ 
plaining consumption and durable goods ^pending, besides the dummy vari¬ 
ables Ql, Q2, and Q3, are the deflated seasonal (adjustment) values for the 

* Regresdons based on the total seasonal patterns, ie., without dummy variables, would 
produce a hi^ degree of correlation between £« and even if the seasonal values in the 
peak and trough quarters were inversely associated simply because of d ia nce . 
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personal income tax (FT*), installment credit (IC,), noninstallment credit 
(NIC,) and current recepts before OASDHI withholding (CR,). 

In evaluating Table 1, one mi^t interpret all three of the variables, E„ 
YT„ and CR, as “tranatory income” variables, as they are all implicit 
seasonal values, deflated for changing price levds, for population, and for 
GNP growth. If changes in the seasonal pattmis of each of these variables 
were largdy unecpected, i.e., tranatory, tte first two variables should have 
si gnifican t native coefficients and the diird should have a agnificant positive 
correlation. The results are as follovra: first, two of the three variables have a 
significant infiuence on durable goods seasonality; second, none of the three 
variables has a significant infiuence on nondurable goods espenditures; and 
finally, two of the three variables have a significant infiuence on service 
expenditures (althou^ the estimated MFC’s are fairly low). Posable dis¬ 
tortions due to the seasonal adjustment and defiation techniques aride, these 
results generally support a loose permanent-income hypothesis. 

But, whether ¥T, and CR, truly are transitory iiunme variables is question¬ 
able. Changes in CR, tended to result from changes in the seasonal pattern 
of pa3nrol]s, and thus mi^t have been less imexpected than were changes in 
emptojree OASDHI seasonality. Movements in YT„ to some extent also func¬ 
tions of payroll changes, probably were caused mostly by underwithholding 
from ta:^ayers with h^ wages and to tax payment behavior of persons earn¬ 
ing nonwa^ income. Before the Tax Adjustment Act of 1966 reformed with¬ 
holding and income tax installment payment procedures, these taxpayers 
tended to undopay quarterly installments and to incur increasini^y large 
liabilities at the final filing date. For many taxpayers these dev elo pments may 
have been expected, and thus the tranatory nature of this change is doubtful. 
Hence, it may be more ^^nopriate to interjaret and emphaaze only the r^res- 
aon results with re^sect to E,. 

With D, symbolizing durable goods seasonality, ND, ncmdurables, and 
S, services, measures of the association and importance of E, in e^laining 
changes in the seasonal spending patterns are as follows: First, one dollar of 
change in E, tends to be inversely assodated with $2.36 of change in D„ and 
ths assodation is statistically agnificant at the .001 levd. Secondly, the 
lartial correlation coeffident (r) is —.67. Thus, the coeffident of detennina- 
tion (r*) & .4S and B, explain in the nei^borhood of 45 per cent of other¬ 
wise unexplained changes in D,. Only IC, is of greats inportance in e^lain- 
ing chai^ in the seasonal pattern of durable goods spending. On the nrtiar 
hand, the repession corfidents of ND, and S, agmnst E, are not statistically 
s ignificant, and the respective partial coirdation coeffidents are only .15 and 
-. 20 “ 

"Sisce Oie tiaudtoiy iocome components examined in this study am rdatively tmaii 
from the standpoint of indhridnais (tmt not in tiie aggregate) these finding t would seem 
to he at odds with Landsberger’s attempted lecondliation fl8] of the Bod^-En^iin 
cootioveisy. Landdieiger suggested that the MFC out of tiandtoiy income may iWwMtM 
Aaipbr as “windfsll” income rises and that this mi^t ejpbin the conttadictoiy 
Yet, the tiandtoiy income addch was found here to have little or no ag»nri>«^ xrith 
consumption dianges was relatively small in amount for individuals. 
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Thus the seasonal pattern for durable goods expenditures was quite re¬ 
sponsive to changes in the seasonal pattern of employee OASDHI payments, 
while seasonal patterns for consumption and service expenditures were much 
less sensitive to this type of transitory income. These findings with respect to 
Ea appear consistent with a loose permanent-income hypothesis.^^ 

Joseph M. Bonin* 

♦ The author, professor of finance at the University of Georgia, is indebted to the Uni¬ 
versity and to the Social Security Administration for various support. He wishes to ac¬ 
knowledge that this paper was stimulated by questions once raised by Burton A. Weisbrod. 
Acknowledgment and thanks also are extended to John A. Brittain and St^hen Taylor 
for suggestions as to method, and to Richard H. Timberlake, Jr., D. R. Escarraz, and 
Ronald G. Bodkin, the referee, for general comments on an earlier draft. 

Appendix A 

There apparently has been no consideration of seasonal fluctuations in 
spending and consumption in recent literature on theories of consumer behav¬ 
ior [12]. Such attention seems desirable for two reasons: first, seasonal fluc¬ 
tuations are quite substantial and thus they should be investigated as macroe¬ 
conomic phenomena. 


CuKEENT Dollar .\bsolute Seasonal Adjustment Values, 1965 
(billions) 



Qi ! 

Q2 

Q3 

Q4 

Personal Consumption 
Expenditures 

1 

$-23.3 

1 

ho 

$-11.4 

$39.6 

Durables 

-6.7 

.4 

—5.5 

12.0 

Nondurables 

-18.1 

-5.4 

-5.8 

29.0 

Services 

1.5 

.2 

-.5 

-1.4 


Source: U, S, Department of Commerce, The Kaihndl Income mi Product Accounts of the 
Untied States, 1929-1965, Washington 1966, pp. 41, 43. 


Secondly, seasonality in household spending is an aspect of consumer behavior 
important to the firm, a fact not lost on most retailers. 

The task of integrating consumer seasonal activity into the consumer be¬ 
havior theory spectrum does not appear forbidding. Individuals may level 
their consumption streams over a long period of time by spending more or less 
during a year than their current incomes would support. But, annual spending 
determined in the light of permanent-income expectations could still be un¬ 
even among the seasons. The consumer (and the economist) need not totally 
sacrifice awareness of close terrain to gain perception of the ‘‘horizon.” Hence, 
seasonality in consumption seems compatible with a life-cycle theory of con¬ 
sumption behavior. Furthermore, movements or changes in the seasonal pat¬ 
terns of consumer expenditures may be of some relevance in evaluating mare 
general theories of consumer behavior, among them the permanent-income hy¬ 
pothesis. 

^ Other impUcations for consumer behavior theor>^ are suggested in Appendix A. 
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Chicago Economists, Deficit Budgets, and the Early 1930s 

“There is clearly great similarity between the views expressed by [Henry 
C.] Simons and by [John Maynard] Kqmes—^as to the causes of the Great 
Depression, the impotence of monetary policy, and the need to rely ezten- 
rivdy on fiscal policy” [2, p. 7]. Coming firom an authority no less than Pro¬ 
fessor Milton Friedman, t^ statement rmdoubtedly surprised economists who 
are unaccustomed to hearing Simons and Keynes mentioned in the same 
breath. The more familiar impression of the views of these two gants was 
struck five years before Friedman’s remarks: in a much-celebrated contro¬ 
versy [9, 5,1], Professor Lawrence MUer charged that a Sdiool of econom¬ 
ics crystallized at the University of Chicago during the tenure of Professors 
Knight, Simons, and Viner and that this School was “conristently tes enam¬ 
ored with Keynerian ideas and temunology than the rest of the profession” 
[5, p. 68]. This ag^parent conflict is heightened by Friedman’s Iraigtlty com¬ 
parison of the Ktynes and Simons inteipretations of 1929-33: thtyboth argued 
that it is collapse of confidence whidi sets oS a demand for liquidity, that this 
demand cannot be met but the attmpts to meet it force liquidation, and that 
this liquidation includes bank loans with a resultant decline in the quantity of 
monty [2, p. 6]. In ^rt, Friedman argues that both Simons and Keynes 
emphari^ the state of bumness expectations and die desire for liquidity. Ac- 
coniingty, Simons smd Keynes each turned to fiscal policy—dianges in gov¬ 
ernment expenditures and taxes—as their primary tool for promoting eco¬ 
nomic stainlity [2, p. 9]. Friedman suggests that the views which Keynes 
and Simons held in common were also widely shared by Simons’ contemporar¬ 
ies [2, p. 4], thmd[>y making Chicago students “much less susceptible to the 
Keynesian wus than their omtemporaries in London, F^i gland^ and Cam¬ 
bridge, Massachusetts, vdx> were taught that the Great Dqiresrion was a i»c- 
essary and ulrimatdy healtity purgative” [2, 8-9]. 

Friedman’s apprtusal of ^ predece^rs surprises many observers because 
they have hecome accustomed to associating Chicago economists with the advo¬ 
cacy of limited government and the distrust of discretionacy authority in gov- 
enmaent [5, p. 65]. While these themes mi^t indeed charutei^ much of 
their work, ftey should not be allowed to obscure the fa(^ that Frank H. 
Enl^it, Hairy C. Smons, Jacob Viner, and their Chicago oilleagues argued 
throQ^out the early 1930s for the use of large and continuous deficit buckets 
to combat the mass unemplojnnent and deflation of the times, that they 
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played an important role in the development of the notion of compensatory 
public spending, and that they attempted to persuade the Hoover Administra¬ 
tion to adopt large budgetary deficits- Strangely enou^, these contributions 
have gone largely uncredited. 

"While Kni^t, \^er, and others are understandably amused, if not an¬ 
noyed, at charges that a School of economics was founded during thdr tenure, 
they surely do not deny that there was a remarkable consensus in support of 
fiscal policy rather than either monetary or wage policy during the early years 
of the Great Depression.^ Accordingly, this paper is devoted to a study of this 
group’s professional activities during the pre-Keynesian years 1931-33. 

Jacob Viner (1931) 

By 1931, the simple tniflis of compensatory public finance, i.e,, that gov¬ 
ernments should execute budgetary deficits in depression periods and budget¬ 
ary surpluses in boom periods, had already cau^t root in the United States. 
During that year, Jacob Viner was invited to lecture on “Problems of Interna¬ 
tional Commerdd and Financial Policy” at the Institute of Politics at WEl- 
liamstown, Massachusetts. At the seventh meeting of his Round Table, Viner 
discussed and criticized prevailing American Treasury policy. \^ner explained 
that the Treasury was stiQ practicing traditional policies based on so-called 
sound princples of finance: taxing l^vily, spending li^tly, and redeeming 
debts. Although such policies were sound during periods of prosperity, Viner 
argued, they were unwise and inappropriate depression policies. Viner advised 
a predsdy opposite depression policy: taxing li^tly, spending heavily, and 
borrowing [7, p. 182]. During depr^on periods, government may borrow to 
defray expenditures which give rise to the employment of otherwise idle capi¬ 
tal and labor. And inasmuch as the capital and labor would otherwise remain 
idle, Viner pointed out that “the public works or other useful services so fin¬ 
ance during a period of economic depression are from the national economic 
point of view almost costless” [ 7, p. 183]. 

Vineris discusrion at Williamstown was one of the first important state¬ 
ments of the “simple truth” of a compensatory role for government spending 
in this country. Viner was not speaking in isolation, however. According to 
him, “the idea [that government should utilize deficits in depressions and sur¬ 
pluses in booms] was then [1931] commonplace in my academic surround¬ 
ings of the time, and I cannot recall that any of my Qucago coDeagues would 
have dissented” [13, p. 264], This rdative unazumity was much in evidence a 
few months later when the Chicago economists issued an important memoran- 

'Hus should not be interpreted as a soggc^on that Chicago ecoiMmists rgaresented a 
monoilithic p<mt of view. For example, it has been pointed out that Paul Dou^ and 
Harry diverged from *the consenas on the rde of wage pdficy in recovery and 

that Jacob yiner and Simeon Lriand were mm wiSh^ then Frank Knight and Henry 
Simons to abandon "ruks versus authoikies^ for the practical benefits of rapid recovery 
from the Deiaessioa. While supporting the theas that the Chicago economists failed to be 
hig^ monofitblc, these differences were not sezkns in the face of the ramaikable ptJky 
consensus whidt draractedsed the grotgi. Notdfijr, even and SimoDS proved wlSSag 

to on *^ules versus authmties’^ when they signed the January 1932 tdegram to 

President Hoover. 
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dum to G)n^essman Samuel B. Pettengill (Indiana) on the advisability of 
either borroiring or printing money as a depression remedy. 

1932 Chicago Memorandum 

In their April 26 ,1932 memorandum to Congressman Pettengill, the twelve 
Chicago economists^—^including Elnight, Simons, Viner—^gued stron^y in 
favor of “fiscal inflation” as the means of checking depression and initiating 
recovery [10, pp. 524-27]. These economists were quick to dismiss recovery 
by automatic adjustments. Rdiance on the automatic process involved “tre¬ 
mendous losses, in wastage of productive capacity, and in acute suffering” 
[10, p. 524]. They further pointed out that wage and price rigidities were 
largely the ground on which governmental action was justified. Thdr advice, 
therefore, was that recovery could be brou^t about by injecting enough new 
purchasing power which, while amenable to abuse, required only courageous 
fiscal policy on the part of the federal govermnent. To the Chicago econo¬ 
mists, action was needed to raise prices, and this action “should take the form 
of generous Federal expenditures, financed without resort to taxes on commod¬ 
ities or transactions” [10, p. 525]. 

One of the fears expressed by the Chicago economists was that in the event 
that their advice was followed, the “fiscal inflation” would be of token propor¬ 
tions. They warned of the danger of emergency-spending schemes whose “in¬ 
adequate, temporajy stimulation might well leave conditions worse than it 
found flhem” [10, p. 525]. Convinced that too meager or too short-lived 
“fiscal inflation” would induce at best only temporary revival and then serious 
relapse, the Chicago economists’ recommendation was that heavy doses of 
stimulamt should be administered, that th^ ^ould continue until recovery 
was firmly establi^ed, and that only then should these expenditures be 
(fiscontinued. 

The Chicago economists realized that their recommendation would be re¬ 
ceived with alarm by some. Accordin^y, they aiqrended two arguments. First, 
they agreed that it was probably best, under the circumstances,' for the gov¬ 
ernment to sell new issues of bonds directly to the reserve banks or, in effect, 
to exchange them for bank deporits and Federal Reserve notes: “much may 
be said, indeed, for issuing the bonds with the drculation privilege, thus per- 
nutting the reserve banks to issue Federal reserve bank notes in exchange; for 
this procedure does not much invite suspicion, has siqjporting precedent, and 
would greatly reduce the legal requirements with respect to gold” [10, p. 
526]. Also, they pointed out that “fiscal inflation” was the most promising 
means of eventually restoring an annually balanced budget and that in the 
meanwhile Congress should intend to balance the budget over periods of five 
years or so. 

' Signets of the Btemotandum wete Frofessois Gatfidd V. Cox, Aaron Biiector, Fatd H. 
Donbas, Hany D. Gideonse, Frank H. Enight, Hany A. MiSis, Uoyd W. UQnts, Beniy 
StWtz, Benry C. Simons, Jacob Viner, Chester W. Wright, and Theodore O. Yntona. 

'Some feared that drastic inflation threatened gdd. The Chicago economists argued that 
thdr poHcy must be carried thiou^, whatever that poflcy meant for gold. 
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Frank H. Knight (1932) 

On April 20, 1932, Senator Robert F. Wagner decided to sample profes¬ 
sional opinion of deficit budgets and addressed letters of inquiij’^ to tbe fore¬ 
most economists in the Umted States. On May 8, 1932, Frank H. Knight re¬ 
plied to Senator Wagner in favor of such tactics: “As far as I know, econo¬ 
mists are completely agreed that the Government should spend as much and 
tax as little as possible, at a time such as this—using the expenditure in the 
ways to do the mrat good in itsdf and also to point toward relieving the 
depression..[11, p. 10323]. 

Simeon E. LeUmd (1932) 

Part of the widespread outspokenness which the Chicago economists levied 
against offidal budgeting philosophy was Professor Simeon E. Leland’s lec¬ 
ture on the subject. In October, 1932, Leland addressed the International 
Qty Managers’ Association Convention on “How Governments Can Best 
Meet the Financial Crisis.” Leland’s opinion, commonly shared by his Chi¬ 
cago colleagues, was that public expenditures should be “synchronized with 
economic rhytiuns” and that “no hesitaniy should be shown in borrowing to 
finance” capital outlays [4, pp. 109-10]. Leland charged that concern for the 
annually balanced budget had been responsible for the bulk of real and imagi¬ 
nary crises facing government: “It is erroneously conceived that this is the 
only proper policy year in and year out, regardless of economic conditions” 
[4, p. 108]. leland pointed out that the budget should be geared to 
conditions and that “eqmlibrium between surplus and deficits glimiid be 
struck over a period of years rather than aimually” [4, p. 108]. 

Jacob Vhter (1933) 

As the d^ression deq)ened, Jacob VIner in particular continued to press 
for the execution of deficit budgets. In 1933, for example, he delivered a paper 
in the Day and Hour Series of the University of Miimesota [12]. Here, Viner 
carefully and somewhat bitterly criticized the “fear campaign” directed to¬ 
wards d^dt budgets because it unnecessarily discounted &e value of an oth¬ 
erwise sound poliqr. liner’s pmnt was that counteogrclical balanring of the 
budget calling for defidts during depression periods was pml of a gnund fiscal 
poliqr. 'Wner chided Hoover for cutting with fear the bpnpfirfBi effects of 
the unintentional defidts executed during the early 1930s: “The outstanding 
thou^ unintentional achivement of the Hoover Administration in counter¬ 
acting the d^resdcm has in fact been its defidts of the last two years, and it 
was only its own alleged fears as to the ill effects of these defidts, sad the 
panic which the big business world professed to foresee in these defidts should 
recur, which have made this method of depression fimarux seriously risky” 
[12, pp. 18-19]. 

(My a few months later but still in 1933, Viner agmn spoke out on deptes- 
aon polity. Speaking at tlm Institute of labile Afhurs of the University of 
Geor^ Vioex recommended that the most promiang rrmtlmd of 
the defxesaon was “that of governmental expenditures financed by bonowirig 
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from the banMng system, with the hope that what the banks lend is newly 
created credit or credit which otherwise would have remained idle” [14, p. 
133]. Again, Viner made it dear that sound prindples of depression finance 
justified defidts being met dther by new bank credit or by resorting to the 
printing press. Impatient by now with his antagonists, Viner lashed out that it 
was a mouldy fallacy to insist on balandng the budget in each year regardless 
of drciimstances: “Why not in each montii or week or hour?” [14, p. 129]. 

Viner then advanced a notion whidi Chicago eccmomists had made familiar 
by 1933: the logical period for balandng the budget was the business cycle. 
.And he pointed out that mere balandng was unsound during boom periods 
when a surplus should be executed either by building up cadr reserves or by 
liquidating debt This subject, however, became the object of still another pro¬ 
nouncement by the Chicago economists, this time in the form of a public pol¬ 
icy pamphlet. 

Public Policy Pamphlet No. 1 (1933) 

StiU in 1933, some of the Chicago economists*—notably Simons and l^er 
—helped in the prq)aration of a policy statement regarding balandng the 
budget [3]. In the ^blic Policy Pamphlet No. 1, they began by warning of 
the retardirg effects which aimually balanced budgets have during depres¬ 
sions. They argued that it was not axiomatic that the federal government 
should annually collect revenues suffident to defray even its ordinary operat¬ 
ing expenses. Instead, many t 3 rpes of expenditures should be finmc^ by 
short-term borrowing, long-term funding, or issuance of fiat monqr. 

This Chicago group then repeated the argument which by 1933 had been 
advanced before every concd^mble type of audience: “The balancing of bud¬ 
gets ^ould be regarded as a series of long-term operations in which defidts 
will be incurred and debts increased during years of economic adveraty while 
Treasury surpluses and the rapid retiranent of the public debt will be planned 
for dutmg years of proEperify” [3, p. 10}. When a series of annual budgets is 
put together, they continued, the result ^ould be an equilibrium between 
revmiue and expentfftures intentionally struck over a period of years rather 
than annually. 

Conchiding Remarks 

On at least one occasion, the Chicago economists directly attempted to 
make their professional advice heard in Washington. In January, 1932, Henry 
Schultz, Jacob \^er, Garfield V. Cox, Frank H. Knight, Johfi H. Cover, 
Lloyd W. Mints, Chester W. Wright, Harry D. Gideonse, Theodore O. 
Yntema, Harry A. Millis, Aaron Director, and Henry C. Sinmns were among 
the twenty-four partidpants of the Harris Foundation who signed a tel^ram 
to Preddent Hoover, urg^ lum to act favorably on (1) what later became 
the Glass-Steagall Act, which broadened the assets eligible for rediscounts 
with the Federal Reserve and permitted the Federal Reserve to use govem- 

*Slgners of tbe ^atement were Ftaidi Bane, Pan! Betters, Gad Chattos, Fiuil H. Dong^, 
Smeon E. Lriand, H. A. MiDis, dansce £. RidleV) H. C. Simons, Donald Slesinger, Jacob 
Viaet and L. B. WlSte. 
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ment bonds as well as commeidal paper as collateral for its notes; (2) a sys¬ 
tematic campaign of Federal Reserve open-market purchases; (3) R.F.C. md 
to banks wiUi ineligible assets; and (4) financing a pubHc worte program (of 
a magnitude not less than 1930-31) with deficits^ [6, pp. 413-lS]. Although 
unintentional defidts occurred during the Hoover A<hninistration, Hoover was 
not dissuaded from his fetish of an annual balanced budget: the efforts of 
Knig ht, Simons, Viner, and the others to persuade Hoover to utilize large bud¬ 
getary defidts were met with increadng determination to dose the uninten¬ 
tional excess of expenditures over revenues. 

In a significant way, the policy proposals of Rqmes and the Chicago econo¬ 
mists were remarkably similar during the early 1930s. Then why were many 
of tMs group unsympathetic to the General Theory? Frie dman ’s answer— 
Keynes and the Chicago economists shared views regarding 1929-33, making 
the latter unsusceptible to the “Keynraian virus”—^is only a partial answer. 
Much of the answer lies in an e^lanation offered by one of the key figures in 
the Chicago tradition; those who argued for large defidts from the early 
1930s on, but who were critical of (if not hostile to) the General Theory, 
based most of thdr oppodtion on an interpretation of it as advocating defi¬ 
cits as a dedrable, normal practice and as sedng in defidts a cure-all for ev¬ 
erything which ailed the western world. In short, the group which had labored 
in behalf of the notion of compensatory public q)ending was unsympathetic 
towards the notion of secular public spending wh^ th^ read into Keynes’ 
General Theory, 

J. Ronnie Davis* 

* The author is assistant professor of economics, Iowa State Univeisty. This paper is 
part of a Study (cf. J. Ronnie Davis, ‘Tre-KQrnesian Economic Policy Proposals in the 
United States Durmg the Great D^res^n,” University of Virgima, unpublished doctoral 
dissertation, 1967) made possible by a grant from the Ford Foundation, which, needless 
to say, sihates no rcspoinihQity for its contents. The author would like to thank Frank H. 
TTnight j Jacob Viner, Simeon £. Ldand, and Harry D. Gideonse for conversations and 
letters in which they gave their account of this period and helped with faihliogTaphical 
Also, the author thanks his colleagues Dudley G. Luckett and Chaiies W. M^er 
for their suggestions which improved earlier drafts of this paper. 
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A Comment on the Marginal Physical Product Curves for the 
CES and VES I^oc^ction Functions 

Some confusion seems to exist regarding the monotonicity of the margi¬ 
nal product curves for the CES production function [l]. TMs note demon¬ 
strates those conditions under which the marginal product curves are 
not monotonic. It will be seen that monotonicity depends upon both the 
values of the substitution and returns to scale parameters. The method 
used to analyze the CES case is applied to the Variable Elasticity of Substi¬ 
tution (VES) production functions [3] [4] as well. 

Writing the CES production function as:^ 

(1) y = 7[5-S:'’ + (1 - 

where y denotes output, K capital input, L labor input, y is the neutral 
efficiency parameter, 5 is the distributive parameter, p is the substitution 
parameter, and v is the returns to scale parameter- One derives: 

y(l - ^ 

+ (1 - S)L»] ’ ~ [«ro + (1 - S)iO ’ 

^ Note that p as used in this paper is the native of the substitution parameter as defined by 
[ 1 ]. The analysis is made somewhat more eluant by this substitution. 
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where Jl^Jk denote the marginal product curves for the CES with respect to 
labor and capital respectively. Owing to the symmetiy' with respect to 
K and L in the CES function one need consider only one of/ l, Jk- Thus, 
let L*=rLy 0<f<l, and consider the ratio If/ i, is a monotonicaUy 

nonincreasing function of L, then 1 for all L contained in the domain 

of definition of If /l is nonmonotonic, then for some and 

for other values of L, 

The ratiois given by: 


[8K^ + (1 - s)L^] 
[dK^ + (1 - 


_ / [SKP + 
\[dK^ + 


where i’= and [5S’»’+(l-«)X<’r'']. 

There are four cases to be considered: 

(i) If p = 0, the CES production function reduces to a Cobb-Douglas 
function of form: 


which has returns to scale parameter equal to v and first partial derivatives: 

p(l - 8)y vby 


As is well known, if v(l--5)<l, then is a nonincreasing function of L; 
and if vd<l, then /k is a nonincreasing function of K. 

(ii) If p==l, [P/W]^^ and [P/TF]>1. fi is monotonically non- 

increasing only if v<l- If v> 1,/l is monotonically increasing. 

(iii) If 0<p<l, limL-..a/L//L* = r^''^ limI^/L//L•==r^”^/L is decreasing 
for small L for any but is nonincreasing for large L only if v< 1. If r> 1, 
then for large LJl is an increasing fimction of L. 

(iv) If p<0, If v<l, then /l 

is monotonically decreasing for ail £. If, however, j^> 1, /l is an increasing 
function of L for small L and a decreasing function for large L. This latter 
case is interesting for it exhibits a *‘neo classical” property of production 
functions not held by the Cobb-Douglas, which is the most widely used 
function. 

To summarize, if then /l is monotonically nonincreasing for any 
value of p. If p=0, one has the case of the Cobb-Douglas production hinc- 
tion which has monotonic partials for any value of v. The function ft is 
nonmonotonic if y> 1 and pp^O or 1. Thus, ignoring the two special cases of 
the CES corresponding to p~0 and p==l (the Cobb-Douglas and linear 
production function cases respectively), one notes that tie marginal prod¬ 
uct curves will be nonmonotonic if the returns to scale parameter is greater 
than one. 
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The extension to the generalized CES production function of Dhrymes 
and Kurz [2], where the production function is defined by : 

(4) y = 

follows easily using the approach outlined above. One notes, however, that 
in this case the conditions for monotonicity depend upon the values of three 
parameters, 0t, i==l or 2, y, and p. Note also that the marginal product 
of labor may be monotonic and that of capital nonmonotonic or vice versa. 

Consider now the variable elasticity of substitution production function 
(VES) in the form considered by Revanker [3]: 

(5) y = + (p - 1)K]^% 


where y, K, L have the same interpretation as before. The parameters, 
however, are different in the two functions. Using “/l*' and to denote 
the marginal product curves for the VES, one has: 


L + (p - i)e: 


/k = ^^(1 - h)y/K + 


(xBp(p — l)y 

L + (p - da: 


These curves are nonn^ative if one assumes that aBp and L+(p^l)K are 
nonnegative. Under these assumptions we proceed to analyze the marginal 
product curves for the VES. 

As with the CES production function consider the ratio where 

0<f<l, for any L, Letting P= [L+(p—I)!?] and W—[r£+(p 
— D-KJ, one has: 

(i) [P/W\>u , 

m h/frj>=[P/WY^\ 

so that if a!Bp< 1,/l will be nonincreasing for all L, 

Because of the asymmetry of the VES producton function one must 
now examine the marginal physical product curve for capital. Similarly 
to the previous case one considers the ratio/x/fe*, where K*=rK, 0<r<l. 
The first partial derivative with respect to K is given by: 

fxi = 

+ a5p(p - D(i + (p - 1)^)-^]. 

For K small and any non-negative £, 


l!L ■ 

fK» 


f \ a(Mp> 




as (i+(p—Thus, if «(!—ap)^l, fx is nonincreasiug for small 
K, ajttd if «(1 —Sp) > 1,/i is an iucreasing fuuctios of K for small Z. If is 
largo, so that: 
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in which case is nonincreasing if a<l. Thus, one concludes that, if a<l 
and «(l--5p)<l,/x is monotonically decreasing. On the other hand, if 
a(l—5p)>l, then for small K^Jk is an increasing function of K, but for 
large K is decreasing. However, as one requires 0<ar5p<l for fi, to be 
nonnegative and a decreasing function of i, the latter case will not hold. 

In summary, for values of a and aSp whiA satisfy the neoclassical con¬ 
ditions that the marginal product curve should be positive and nonincreas¬ 
ing over some domain of the fimction, the VES has marginal product curves 
which are monotonically decreasing functions of their respective arguments. 

In conclusion, therefore, one notes that of the three production functions 
currently being discussed in the literature, namdy the Cobb-Douglas, 
CES, and VES production functions, only the CES has the property of 
nonmonotonic marginal product curves for certain values of its parameters. 
The discussion above has shown that for the VES both marginal product 
curves are monotonic. The properties of the Cobb-Douglas are well known 
and do not warrant discussion. 

James B. Ramsev* 

* The author is asastant professor of economics at Midiigan State Univeiaty. He wishes to 
thank a referee of this paper for correcting one of the author’s foolidi mistakes, and to thank 
The Public Utilities Institute at Midugan State for its financial assistance. 
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On Varymg the Constants in a Linear Programming 
Model of the Firm 

The articles by Robert Doifman and William Baumol in this journal 
have done much to familiarize its readers with the usefulness and economic 
meaning of linear programioing [6] [2]. Other contributions have extended 
this discussion [ij [3J [5] [7] [ll] Further appreciation of some of 
its characteristics and potentiality can be gained by exploring the effect 
on an optimal prc^ram of varying the constants.^ In the usual linear pro- 

1 The systematic proceduxes far sudi analysis where the osigina! values the oaestaatsaxe 
varied or are diaagedoontimKHigb^ioto new vahies are usaa2yitfenedtDi»paiCT 
programming [8, pp. 22(M1 ] 123-42} 110,pp. 379-95]. 
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gramming problem the constants represent such things as (a) fixed capaci¬ 
ties or availabilities of factors of production, (b) constant unit variable 
costs, unit revenues, or unit profits, and (c) constant rates of utilization 
of each factor capacity per unit of product output. For purposes of exposi¬ 
tion a simplified example which lends itself easily to graphical description 
will be examined. 


I. A General Formulation 

Consider the case of a firm faced with a production decision for a future 
period. A single product is produced which can be accomplished by only 
two different processes. Each process uses different, but constant, amounts 
of the fixed factors in producing each unit of product. Only two fixed factors 
exist and variable factors may be acquired in amounts needed in a purely 
competitive market. Also, the product output can be sold in a purely compe¬ 
titive market. The problem can be viewed as one of choosing a production 
program (that is, a combination of processes) which maximizes total profit 
subject to the restriction that the program does not require more of any of 
the fixed factors than is available. 

A common general notation for the case of two variables and two re¬ 
straints, and the nonnegativity conditions, gives us the following formula¬ 
tion: 

(1) Maximize / = ciXi + 
subject to the following constraints 

(2) aiiXi + ai2X2 ^ 6i 

( 3 ) a2lXi + a22X2 £ &2 

(4) Xly X2 ^ 0 
where 

/ = total profit, to be interpreted as the excess of total revenue over total 
variable costs or “profit” before deducting fixed costs. 

xi—level of Process 1, to be interpreted as the number of units produced 
by Process 1 

ap 2 =level of Process 2, to be interpreted as the number of units produced 
by Process 2. 

6i=r quantity of Factor 1 available 
quantity of Factor 2 available 

dll=amount of bi used in the production of each unit of output by Pro¬ 
cess 1 

amount of bi used in the production of each unit of output by 
Process 2 

a 2 i=aniount of used in the production of each unit of output by Pro¬ 
cess 1 

iia=amoxmt of A 2 used in the production of each unit of output by Pro¬ 
cess 2 
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10 


Maximize f 
Subject to 

2x, + ^ 8 


2xi +2X2 



Figtjee 1 


Ci=proj&t per unit of output produced by Process 1 
c; 2 =profit per unit of output produced by Process 2 


II. A Numerical Example 

A simple numerical example will serve to convey the effect of the subse¬ 
quent varying of the constants in the original problem. The original prob¬ 
lem may be represented in the following way: 

(5) Maximize/ = 2xi + 2xt 


subject to the following constraints 


(6) 

2xi ^ x% ^ % 

(7) 

^ 9 

(8) 



The graphical solution may be viewed in two ways. First, by plotting the 
constraint inequalities and the objective function on the x^ and x% axes as 
shown in Figure 1. The shaded area represents the intersection of the sets 
defined by the inequalities (6), (7), and (8) and can be interpreted as the 
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set of all feasible prograzns. In this example an optimal feasible program is 
the point of intersection of the graph of (5) for/—10 and the feasible solu¬ 
tion set.* This intersection is a point in the set that is ‘‘most distant” from 
the origin in the “optimizing direction.*’ The program is 3Ci=3, that is, 3 
units by Process 1; and 02 =2, that is, 2 units by Process 2. Total output is 
S units, the sum of the outputs by each of the processes. Total profit is 
$ 10 . 00 . 

The second graphical solution is seen in Figure 2. The same problem 
now is graphed with quantity of Factor 1 on the horizontal axis and 
quantity of Factor 2 on the vertical axis. Attention now is focused upon the 
Process 1 and Process 2 production rays and some relevant isoproduct and 
isoprofit lines. The dashed lines perpendicular to the axes represent the 

* Linear pix^gtajmiibg problems can have oxie, two, or infinitdy many optimal solutions. 
Howevm', the initial esfBJoaph considered here and its subsequent changes ydth new values for 
the constants will have unique optimal solutions. 
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existing factor limitations on attaining higher isoproduct or isoprofit levels. 
The optimal output is observed again to be S units with $10.00 profit. The 
highest isoprofit line which still intersects a point in the feasible area is seen 
at point A. The optimal combination of processes is not so directly seen^ but 
the only way 5 units of output is possible is to go out 3 units on Process 1 
ray and 2 units on Process 2 ray or vice versa [6, pp, 805-fi] [l, p. 278]. 

The constants cj, and now noight be varied one at a time in the origi¬ 
nal numerical problem. The effect upon optimal output, optimal combina¬ 
tion of processes, and optimal profit can thus be observed. There will be a 
return to the original problem as the value of one constant after another is 
altered. 

Changes in the h 

By varying the hi values the effect of such things as increases or decreases 
in resource availabilities can be explored. Let us increase the 6i in (6) from 
8 to 9. This increases the quantity of Factor 1 available and the effect on. 
optimal output, prc^am, and profit can be seen from Figures 3 and 4. The 
output is now 5.4 units; the program is: 3.6; ri?»=l,8; the total profit 
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With merely two processes the supply schedule is not very interesting but 
realism can be approached by including more processes, products, and 
factors- If price in the output market increased by an amount which 
increased unit profits, ci and C 2 , from $2.00 to $4.00 in (5) the optimal out¬ 
put and program would remain the same. Thus, within that output price 
range, and for this short-run period, the firm would continue to supply 5 
units of output, but now would be attaining a profit level of $20.00. When 
numerous products as weU as processes are involved all the Cj would typi- 
cally not change together and thus the slope of the objective function would 
change, often resulting in different optim^ outputs and programs. 

A change in the cj might also come about due to a change in unit variable 
cost associated with a single process or a group of processes. To illustrate 
in terms of the numerical example let us say unit, variable cost rises in 
production by Process 1 so that ci decreases from $2.00 to $1.00. Say a price 
increase occurred in the market for the variable factor which is us^ in 
Process 1 but is not used in Process 2. Suppose further that its price in¬ 
crease caused the above unit profit change in ci. Any change in the amount 
of output produced by Process 1 will in turn cause a change in the amount of 




\ 1 unit 


Qnontl^ 
. of 
Factor 1 
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the variable factor required by that process. Thus, the firm's short-run 
demand schedule for the variable factor could be derived in this fashion. 

In the simple example the effect of the change in ci can be seen in Figure 
5. The slope of the objective function changes but the optimal output 
remains at S, and the optimal program remains: api=3; The value 
of this optimal program, however, has fallen to $7.00. A graphical solution 
also appears in Figure 6. The highest isoprofit line attainable is $7.00 and 
the associated optimal output and optimal program also can be observed. 

Changes in the 

In producing a unit of output by Process 1, an units of Factor 1 would 
be used and 021 units of Factor 2. These values reveal the constant factor 
input proportions in producing output by that process. Their graphic repre¬ 
sentation gives us the production or process ray and reminds one that the 
assumption of constant returns to scale has been made. Similarly, by Process 
2 a unit of output would use ait units of Factor 1 and ota units of Factor 2. 

In the numerical example the ait value was 1 and the ott value was 3 as 
seen in (6) and (7). Thus the slope of the Process 2 ray was 3. For each unit 
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of output produced by Process 2,1 unit of Factor 1 was used and 3 units of 
Factor 2 were used. Now consider a technological change which might be 
considered a modification of Process 2. Say that it results in a change ia a^ 
from 3 to 2 in (7). This changes the slope of the ray from 3 to 2 and in effect 
creates a new process ray. The effect of the technological change can now be 
observed in Figures 7 and 8. The optimal output is now 5.67; the optimal 
program is: xi^2,33; Xi^3,33; and total profit is $11.33. The Aange 
increased total profit by $1.33. 

By increasing the number of process rays one can approach the familiar 
isoproduct curves of standard marginal analysis and thus begin to observe 
the essential unity of the two approaches. The linear programming ap¬ 
proach, at times, has some advantages in view of (a) the diflBlculty of ob¬ 
taining marginal data in practical problems, (b) the existence of dhoice in 
producing many different products or engaging in many different activities, 
and (c) the existence of efiSdent computational methods and modem elec¬ 
tronic computing equipment. In addition to the provision of effident 
solution algorithms for Imear programming problems several computer 
manufacturers have computer prograrns which permit individual par^- 
eter variation of the the c/, and the simultaneous parameter varia- 
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tion of the 6*-, and the c/; and simultaneous variation of the h, the cj; and 
the aij (the latter one row or column at a time). 

Useful discussions on the exploration and analysis of linear programming 
problems are given by Spivey [12, pp. 166-80], Hadley [lO, pp. 379-95], 
Garvin [8, pp. 49-61, 220-31], Dantzig [4, pp. 265-75], and Gass [9, pp. 
126-41]. 

Gerald Everett Thompson* 

* The author is associate professor of economics at the University of Nebra^a. 
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The Average Level of Schoofiog and the Intra-Regional 
Inequality of Income: A Clarification 

I. Introduction 

In the March 1967 issue of this Remew, A. Al-Samarrie and H. P. Miller 
[2] and D. J. Aigner and A. J. Heins [l] attempt to explain state-to-state 
variations in income concentration by means of cross-sectional multiple 
regression analysis for the United States. Aigner and Heins indicate that 
their purpose is “to report further evidence of the tendency for the personal 
income of a region to be more equally divided the more maturely developed 
is the region” [1, p. 175]. Al-Samarrie and Miller conclude that the level of 
education is “highly [inversely] correlated with income concentration” 
[2, pp. 61 and 71]. Simon Kuznets examined international and interregional 
data and reported that countries and regions at a lower level of income tend 
to have a greater income inequality [8j [9]. The conclusions of these and 
other writers support the commonly held view that the distribution of in¬ 
come is more equal the higher the level of income or schooling in a region.^ 

Aigner and Heins state that “there is no formal theory available which 
satisfactorily concerns itself with the rdationship between development 
and the inequality of incomes” [l, p. 176]. They also indicate that they have 
nothing more than a “naive theory” for relating their variable for level of 
schooling (which they use to “describe the basic skill level of each state 
population”) to income inequality [l, pp. 177-78].* 

I have two purposes in writing this note. I wish to show that a specific 
theory, the theory of investment in human capital, may be used to demon¬ 
strate that, across regions, the level of schooling can be related to income 

^ This view is so common among economists that it is frequently expressed in textbooks on 
economic prindples without qualifications. For example, see P. Samue^n [11, p. Ill, note to 
figure M(a)]. 

^ Kuznets indicates that we lack '^a firm set of links between the observable changes in the 
production structure that constitute economic growth and the observable assocuUed changes in 
the income distribution’* [9, p. 2]. In his discusdon of the relationship between the level and 
inequality of income there is an absence of an explicit consideration of the effect of training or 
schooling on the distribution of income [8] [9]. 
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inequality and that, ceteris paribus^ this relation is positive.® I will also 
demonstrate that the observed negative simple correlation for the states 
of the United States may be related to the omission of two variables that 
are relevant to the determination of income inequality. These variables 
are the average rate of return from schooling and the inequality in the 
distribution of years of schooling attended. 

A model is presented in section II in which relative income inequality is 
related to the levels and inequalities of years of schooling and rates of return 
from schooling. This model is employed in section III to ascertain the 
relation between income inequality and the average level of schooling for the 
states of the United States when the rate of return and schooling inequality 
are held constant. The relationships among the schooling and income param¬ 
eters are discussed in section IV. Section V contains the conclusions of this 
note. 


n. The Model 

On the basis of an earlier article (with different notation) in this Review 
[ 4 ], it can be shown that if, for the ith person, Ys^i were income after Si 
years of investment in schooling, 7o were the average zero schooling level of 
income, were the adjusted rate of return from schooling,^ and U {were the 
residual, then approximately, 

(1) Ln (Ya.i) = Ln To + nSi + Ui. 

For simplicity, let us neglect the residual Ui and assume that all income a- 
bove To is due to investments in training. Then, if we calculate the vari¬ 
ances of both sides of equation (1), we obtain 

(2) Var (Ln Yi) = Var (fiSi), 

where Var means variance. The relative variance of income depends on the 
absolute variance of the product of the adjusted rate of return and the 
number of years of schooling. The variance of the natural logarithm of 
income is a commonly used measure of income inequality. 

The variance of a product of two independent random variables, rand 
Si, can be expressed as [7] 

(3) Var (fiSi) = Var (Si) + S® Var (n) + Var (Si) Var (n). 

Thus, if r< and Si were independent, the relative variance of income would 
be positively related to the average level and the variance of each variable. 

It is not likely that, in a region, the rate of return to individuals and their 
level of schooling are independent [4]. The variance of a product of two vari¬ 
ables that are not indq>endent can be evaluated [7}, but this is not needed 
for the present purpose. The preceding implies that, ceteris paribus, the 

s Mincer [10] has shown that, within regions, income inequality increases with higher levels 
of occupation, schooling, aaad age. 

* For each individual, n is the average rate of return horn his investm^t in schooling ad¬ 
justed for the average fraction of earning foregone during the period of investment {4, pp. 363- 
64]. 
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intraregional relative inequality of income would be positively related to 
the average levels and the variances of both years of schooling and rates of 
return from schooling even if, for individuals, levels of schooling and rates 
of return were not independent. 

III. Interstate Analysis 

Although many average internal rates of return from schooling have been 
estimated in recent years, no such calculations have been made for the 
states. I have calculated [5, Chs. 2 and 3] regression estimates of rates of 
return from schooling for the 51 states for adult '‘white males” using the 


Table 1—Matrix of Cobbelation Coefficients fob the States^ 



Var(Ln Y) 

7 

Var(5) 

7 

.835 



Var(5) 

.490 

.316 


AV(S) 

-.161 

-.369 

-.208 


ProbabUU^ 

R 



.050 

.231 



.025 

.273 



.010 

.322 



» Ln F=*natural log of income 

regression estimate of the average adjusted rate of return from schooling 
years of schooling attended 
Var« variance 
AV« average 

^ The probabilities represent the chance that sample estimates of the correlatbn co- 
efEldents (IS) will be greater than the values ^ven. The probabilities are based on 50 d^ees 
of freedom. 

Sources: [12, Pts.f2-52, Table;;i38l and [5, Ch. 3, Tables M, 1-2]. 


1960 Census of Population [12, Table 138],® The average levels and vari¬ 
ances of schooling for the states have been calculated from the same source. 
As of the present, no estimates exist for the inequality of rates of return 
within states. 

Table 1 presents simple correlation coejficients for adult white males in 
the states. The average rate of return (f) and schooling inequality (Var(S)) 
are significantly (at a one per cent level) positively correlated with income 
inequality. The level of schooling is negatively correlated with the in¬ 
equality of income. This last correlation is consistent with the empirical 
findings of other studies [l] [2] [4] [8] [9]. 

Note, however, that the average level of schooling is negatively correlated 
with the estimated average rate of return and the inequality of schooling. 
What would be the relation between average level of sdiooling and income 

* The District of Columbia is considered a state. “White males” means that nonwhites were 
exduded from 17 states—^the 16 states in which nonwhites constitute 10 per cent at more of 
adult males plus New York. 
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Table 2—Regression Results por the States* 
Dependent Vaaiable: Vax (Ln Y) 


Explanatory Variable 

Coefficient 

Student’s t Ratio 

AV(5) 

0.033 

2.734 

f 

6.945 

10.961 

Var(S) 

0.012 

3.822 


* For notation and definitions, see Table 1. 
Sources: Same as Table 1. 


inequality if we held constant both the average rate of return and schooling 
inequality? 

Table 2 contains the results from a multiple linear regression of the 
variance of the log of income on the average level of schooling, the average 
rate of return, and schooling inequality. The partial slope coefficient of each 
of the three variables is significantly positive at a one per cent level. These 
results are consistent with the hypothesis derived from the model in section 
II which relates income inequality to schooling. 

IV. Relationships Among the Parameters 

The signs of the correlation coefficients among the average level of school¬ 
ing, the average rate of return, and the inequality of schooling are not clear, 
a priori. The average rate of return is largely determined by average supply 
and demand conditions for funds for investment in human capital.® The 
inequality of schooling depends primarily on the inequality in these condi¬ 
tions within the region.^ It is not dear that the level and inequality of the 
supply and demand conditions for funds need be related.® 

If economic growth resulted in changes in only the demand conditions for 
human capital, there would be a rise in the rate of return and the level of 
schooling. However, the increases in wealth and the improved capital 
markets associated with economic growth would lower the cost of funds for 
investment in human capital, and this would raise the average level of 
schooling but decrease the average rate of return from schooling. Thus, the 
effect of economic growth on the rate of return is ambiguous. 

The low level of income and the less perfect capital markets of less devel¬ 
oped regions increase the rate of return. If inter-area migration did not 
exist, the smaller demand for human capital by less developed regions 

® The level and the elasticity of the average supply curve for funds for investment in human 
capital largely d^)end on the level of wealth in the economy and the stage of development of 
the capital market. The levd and the elasticity of the average demand curve for funds are, in 
part, derived from the demand by the economy for human capital and the average level and 
elasticity of abiKty. 

’ The inequality in the supply conditions for funds depends primarily on differences in in¬ 
dividual wealth and access to funds, while the inequality in demand . conditions depends 
largriy on differences in ability. 

* Although the average rate of return and schooling inequality are significantly positively 
correlated for all of the states (for all males and white males only), they are uncorrelated for 
the states of the South and white non-South and significantly negatively correlated for the 
states of the non-South and white South [5, Ch. 3 and Table F-1 ]. 
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would lower the rate of return. Labor markets are more national and inter¬ 
national in scope the higher the level of schooling. This tends to produce a 
negative relation between the average level of schooling and the average 
rate of return.® Although the sign of the net effect is indeterminate, the 
algebraic value of the correlation coejGScient between the average level of 
schooling and the average rate of return would be lower the greater the rela¬ 
tive interregional mobility of skilled labor.^® Indeed, migration may gen¬ 
erally result in a negative correlation across the regions of a country. 

The effect of changes in either the supply or the demand conditions for 
human capital on schooling inequality depends on which parts of the 
distribution of schooling increase their level of schooling. The coeflBlcient 
of variation of years of schooling, [Var(5)/S*l^^®, seems to decline with the 
rise in the level of schooling associated with economic growth, but it is not 
clear whether the variance of years of schooling increases or decreases.^^ 

Thus, there appear to be no a priori reasons, nor consistent empirical 
findings, for expecting the average level of schooling to be negatively related 
to the inequality of schooling, nor for expecting a positive relation between 
the latter parameter and the average rate of return. The average level of 
schooling and the average rate of return may tend to be negatively cor¬ 
related among regions for which there is much mobility of skilled labor. 

Since it appears that the rate of return is more powerful than the level 
of schooling in explaining income inequality [5, Chs. 3 and 4], a negative 
correlation between the level of schooling and the rate of return would result 
in a negative simple correlation between the level of schooling and the 
mequality of income. Thus, it is consistent with economic analysis for the 
level of schooling and the inequality of income to have a positive partial 
but a negative simple correlation across the regions of a country. The level 
of schooling and the rate of return are less likely to be negatively correlated 
across countries than across sections of a country, and, therefore, it is less 
likely that a negative simple correlation between the level of schooling and 
income inequality would appear in an international analysis. 

V. Conclusions 

Ceteris paribus, the higher the average level of schooling in a region, the 
greater the inequality of income in that region. If simple correlation co- 
efi&cients are examined, other variables (in particular, the average rate of 
return) may produce a negative simple correlation. 

• Empirical studies for the United States indicate that rates of migration across states tend 
to increase with higher levels of schooling [3, p. 89 note] [6], The greater relative mobility of 
educated workers is due, in part, to the components of the information and migration costs 
which are largely independent of the level of sdiooling. 

A higher rate of migration for educated workers depresses the average rate of return from 
training in the area of in-migration (an area with high levels of income and schooling) and in¬ 
creases the average rate of return in the area of out-migration (an area with low levels of in¬ 
come and schooling). 

^ This may explain the significant negative correlation between the average rate of return 
and the average level of schooling in Table 1. 

^ Although the correlation between level and inequality of schooling is negative in the United 
States, it is positive for the provinces of Canada and the r^ons of the Netherlands [5, Ch. 
3 and Table F-1]. 
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The greater the relative mobility of those with higher levels of schooling, 
the larger is the negative correlation between the average level of schooling 
and the average rate of return, and, thus, the greater is the likelihood of a 
negative simple relation between the average level of schooling and income 
inequality. It is not surprising, therefore, that the average level of schooling 
and the inequality of income have a negative simple and a positive partial 
correlation across the states of the United States. We would expect a similar 
pattern to appear across the regions of other countries, but it is less dear 
that such a pattern exists in cross-sectional international data. It might be 
useful to perform an international analysis if the relevant data were avail¬ 
able. 

The changes in the distribution of schooling assodated with economic 
growth are likdy to result in an increase in income inequality, since the 
average levd of schooling increases, and even if schooling inequality were 
to decline, its decline would tend to be small. 

Barry R. Chiswick* 

* The author, an assistant professor of economics at the University of California, Los 
Angeles, is indebted to Jacob Mincer whose prodding, while commenting on a previous paper, 
encouraged him to give more thought to the subject matter discussed in this note. Comments 
by Gary S. Becker and Jacob Mincer on an earlier draft of this note are greatly appreciated. 
The research for this paper was financed, in part, by the Bureau of Business and Economic 
Research at UCLA. 
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The Degree of Moneyness of Savings Deposits 

The postwar period has been characterized by two important changes in 
the liabilities of nonmonetary intermediaries. First, the liabilities of these 
institutions have grown at a faster rate than the liabilities of commercial 
banks. For example, mutual savings deposits have increased from $16 
billion in 1946 to $54 billion in 1966. Savings and loan share capital in¬ 
creased from $8 billion to $111 billion during the same period. On the other 
hand, total commercial bank deposits increased from $112 billion to $288 
billion during the same period. Second, since 19S0 the insurance provisions 
applicable to savings and loan shares were revised and made comparable to 
those applicable on commercial bank deposits insured by the FDIC. The 
rapid growth of the liabilities of the intermediaries has raised an important 
issue concerning the degree to which these liabilities can be substituted for 
money. Gurley and Shaw [l, 2,3], after an elaborate examination of the role 
of nonmonetary intermediaries in the economy, maintain that the liabilities 
of these institutions are dose substitutes for money and that the rapid 
growth of these liabilities in recent decades has had the effect of redudng 
the demand for money. However, recently Timberlake and Fortson [4J 
used a test for analyzing the degree of moneyness of time deposits and 
found that except for the period 1933-38, time deposits lacked moneyness. 

In view of the fact that the quantitative and qualitative changes in the 
liabilities of nonmonetary intermediaries have occurred in the postwar 
period, it was dedded to focus attention on this period. In the following 
analysis, the Timberlake-Fortson technique is used to test the degree of 
moneyness of diverse stocks of savings deposits using quarterly data for the 
period 1947 to 1966. The concepts used in the analysis are defined as fol¬ 
lows: 

F=Consumption+net private domestic investment+net foreign in- 
vestment+govemment defidt on income and product account. 
Currency outside banks+demand deposits adjusted. 

5i= Commercial bank time deposits. 

Si— 5i+mutual savings deposits+postal deposits. 

5 ;j= 5 ' 2 +savmgs and loan share capital.^ 

It may be pointed out that the above defimtion of money income, F, 
corresponds to the one used by Timberlake and Fortson, and the savings 
deposits variable used by them corresponds to our Si. To test tie degree of 
mone 3 niess of savings deposits, multiple regression analysis is employed 
using first differences in M and in the relevant stock of savings deposits, to 
predict changes in income, F. For testing the relationship, the following 
fonnulation suggested by Timberlake and Fortson is used: 

AY=-a + bAM + c6S (i) 

^ The dedaion to broaden the savings depodts variable, St, to indude savings and loan diaie^ 
capital was prompted by the fact that for practical purposes it that savings and loan 

sh^es are shnilar to time depodts in commercial and mutual banks. 
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or 


AV a + d + — AS 

where S represents the relevant savings deposits variable. If savings de¬ 
posits have some degree of moneyness, the ratio c/^ would be greater than 
zero but less than one. If the value of c/b equals one, savings deposits may 
be said to have the same degree of mone 3 aiess as the items in Af. 

The results presented in Table I show that all three stocks of savings de- 


Table 1— ^MxnLTiPiE Lineab. Regkession Equations Between First Dikferences in F 
AND First Dippebences in M and S. Quarterly pigures, 1947 (n)-1966 (IV) 


Number 

Dependent 

Variable 

Constant 

b 

Regression 
Coefficient 
of Ailf 

c 

Regression 
Coefficient 
of A5i, A52, A5 s. 

cjb 

R 

1 

AF 

2.7597 

1.1866 Ailf 
(0.5358) 
[0.2463] 

0.6865 A5i 

(0.3038) 

[0.2509] 

0.5785 

.4280 

2 

AF 

2.6695 

1.2017 Ailf 
(0.5373) 
[0.2485] 

0.5766 ASa 

(0.2646) 

[0.2425] 

0.4798 

.4237 

3 

AF 

2.4431 

1.2508 Ailf 
(0.5313) 
[0.2608] 

0.4054 ASt 

(0.1914) 

[0.2360] 

0.3241 1 

.4206 


Note: Figures in parentheses are standard errors of respective regression coefficients, and 
figures in brackets are partial correlation coefficients. 

Sources: Data for F from 1947 to 1964 were taken from Survey of Current Business^ Aug. 
1965, Table 1, pp. 24-25, Table 4, pp. 30-31, Table 5, pp. 32^3, Table 6, pp. 34r-3S, Table 8, 
pp. 36-37, TaMe 10, pp. 38-39; and for the period 19^-66 from current issues of the Survey, 
Data for if and S\ tom 1947 to 1963 were taken from Fed. Res, BuU,, June 1964, pp. 682-92, 
and for the period 1964-66 from current issues of the Bulletin, Data for mutual savings and 
postal dqwsits tom 1947 to 1960 were taken tom M. Friedman and A. J. Schwartz, A Mone¬ 
tary History of the United States, 1867-1960, Princeton, 1963, pp. 718-22, and supplemented 
to 1966 tom current issues of F^eral Reserve Bulletin, Data for savings and loan share capital 
from 1947 to 1966 were obtained tom the Office of Research and Home Finance, Federal 
Home Loan Bank Board, Washington, D.C. 

posits possess significant degrees of moneyness. It can be seen from (1) that 
for commercial bank time deposits, 5i, the value of the ratio, c/b, equals 
0.5785. This ratio decreases to 0.4798 in (2) and to 0.3241 in (3) for Si and 
Si concepts of savings deposits respectivdy. Thus the evidence shows that 
as we broaden the concept of savings deposits, the degree of moneyness de¬ 
creases. However, we may note that all regression and partial correlation 
coefficients are significant at the 5 per cent level.* 

* The values of the multiple and partial correlatioii coefficients may not seem very high, but 
it ^ould be remembered t^t the data used in the analysis are quarterly first differences. See 
the discussion on this point by Friedman and Meiselman. [5, pp. 203-4. ] 
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We may note, too, that for the Timberlake-Fortson savings deposits 
variable which corresponds to our 52, the degree of moneyness is 0.4798.® 
They have shown that except for the 1929-39 decade (which includes their 
estimate for the period 1933—38) savings deposits, Sz, possessed negative de¬ 
grees of mone 3 aiess in the prewar period. Using the same method we have 
shown that in the postwar period all three stocks of savings deposits 
possessed vaiydng degrees of moneyness. Estimates of savings deposits 52, 
and 5?, which contain the liabilities of nonmonetary intermediaries, though 
possess lower degrees of moneyness than 5i, are statistically significant. The 
evidence presented above substantiates the Gurley-Shaw hypothesis and is 
in line with the findings of Lee [6]. 

GuncHARAN S. Latjmas* 

* The author is associate professor of economics at Kent State University. He would like to 
thank a referee for helpful comments. 
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On the Economics of Wired City Television 

Let us assume that the Federal Communications Commission authoriaed 
the development of wired cities for television (WCTV), whereby programs 
would be carried to homes on wires, as telephone calls are. The system would 
eliminate tdevision towers and broadcast transmitters, home antennas and 
leads, possibly a portion of the TV set, and the use of electromagnetic spec¬ 
trum which the signal occupies over the city. But the new system would re¬ 
quire a single street wire and individual drop lines to homes. 

We would expect various companies, existing ones and newly formed, to 
apply to the local governmental authorities for a common carrier franchise to 

* Since Timberlake and Fortson did not estimate the degree of moneyness of 52 for the 
period covered above, it is not possible to compare results. However, they did make estimates 
(using annual data) for the period 1948-1960 and 1953-65 for which they found c/b values of 
— .3032 and .1521 respectively. 
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■wire up the cities with 20-TV channel coaxial cable. Governmental utility cor¬ 
porations might propose to extend their utility services already pro'vided— 
electridty, telephone, transit, water, etc. Among private companies, CATV 
firms are already in the business of wiring up cities. So are telephone and elec¬ 
tric companies. Gas and water companies and other firms might also be inter¬ 
ested. 

The angle 20-TV channel coaxial wire carried throu^out the city is the 
same type that CATV now uses in its 12-TV channel systems.^ There is a 
drop line to each home, at the end of which is a terminal for plugging in pres¬ 
ent (and future) TV sets. TV guides are available from the WCTV company 
and, as now, ■wiA newspapers or by subscription from a publisher. In addidon 
to die ■wire network, the common carrier ssrstem also provides as an optional 
service rental studios, cameras, tape recorders and players, and studio person¬ 
nel Similarly, rental switching facilities are available for receiving microtrave, 
satellite, wire, or wave guide relays finm elsewhere, and putting them onto the 
■wired city system. 

The common carrier mil put any sender’s signals on the wire, charging him 
accordmg to published tariffs approved by the regulatory authority. Senders 
may lease a TV channel by the year, by the month, by the day, by the hour; 
or by the half hour per week, for a year; or in any other way, subject to 
availability and tariff. Senders could use their own studios, or they coifid rent 
studios, cameras and crews, etc. If more channels are required, they will be 
provided in due time, following usual common carrier procedures. 

We now consider the various sources of television programs: 

1 . Television stations with advertiser sponsors. These would operate the 
same as present stations, except that their programs would be sent on the wire 
instead of over-the-air from a transmitter on a tower. Stations would have to 
pay an annual lease charge, but this cost would be rdadvdy anall (see 
below). 

2. Pay TV. This could be pro^vided by entertainment companies which, for 
a subscription fee, would provide programs. The public now buys season or 
series tici^ts for plays, concerts, and ball games; subscribes to magazines and 
to newspapers; etc. Presumably, some would subscribe to pay TV. An enter¬ 
tainment company would lease a channel from the common carrier for the ap¬ 
propriate period—^for example, 24 hours per day, 36S days; or, say, Sunday 
afternoons during winter mon^. There could be several series—subscription 
A, subscription B, single programs, etc. To prevent nonsubscribers from view¬ 
ing, a co^g or scramble device could be used; or the common carritf, for a 
fee, could install a blankout device to interdict the program at the dropline; 
or a meter could be installed which recorded times spent viewing the pay TV 
chaiiiiels. 

3* Politicians would seiA access to a TV cbannd for individual time peri¬ 
ods. They could buy time from the commercial stations. Or other business en¬ 
terprises would develop whose specialty was leasing blocks of time and retail- 

* For more detefl on CATV systems, see [1] - f4]. 
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ing political and other one-shot broadcasts. Or political parties could lease for 
periods. Or the politician could amply rent time and studio facilities directly 
from the common carrier. Further, Ms coverage could be to Ms own 

constituenqr. 

4. EAucational TV (ETV) would send programs on the wire. Preschool chil¬ 
dren would undoubtedly be offered instructional programs, as would students 
confined to their homes. So-called public TV would also be offered. The Car¬ 
negie Report on Public Television recommends that the United States have 
about 380 ETV stations (connected by intercity relays). The city could re¬ 
quire, as a frandiise condition, that one or two sudi channels be provided free 
on the common carrier’s 20-diaimd cable; or ETV could lease the channds. 

5. Network program. Networks could continue to operate as now through 
affiliated stations, wMch share in the network revenue received from advertis¬ 
ers. Or, subject to FCC rules, it would be possible for networks to lease thdr 
own chaimels on the wire. There would be opportunity for more networks be^ 
cause of the increase in local channd outlets and the lower cost to readi the 
audiences. Supplementing the benefits of increase in local channels and the re¬ 
duction in cost to use them is the fact that intercity relay charges—and, in¬ 
deed, intercontinental relay charges—will decline steeply with development of 
television satellites and wave guide. It is likely that a large increase in net¬ 
work and foreign programs would develop. 

In brief, a system of wired cities woMd be able to provide more, and more 
diverse, programming than does the present system or the major alternative 
possibilities. 

We compare the present system with the proposed new one: 


Item 

Spectrum 

Transmitter and tower 
Home antenna 
Home sets 


Poles, conduits, droplines 


Present System 

Uses 1 TV channd per 
station 

Uses 1 per station 
Uses 1 per home 
One or several per home 


Doesn^t use for TV 


Proposed WCTV 

None 

None 

None 

One or several per home; 
some cost saving in the 

One coaxial wire on pole or 
in conduit, plus 1 drop wiro 
per home 


The proposed S 3 i^tem is advantageous on the first four lines. It has a cost ffis- 
advantage on tite last line. We estimate that the street cable and droplines of 
the wired cities would require a total capital investment figure of about $60 a 
home.* This would justify a basic common carrier toll for the 20-channel ca¬ 
pacity equivalent to about $1 to $1.50 a month charged to either the cus¬ 
tomer, or the sender, or both parties in combination. 

What are the benefits wMch might justify this investment cost of, say, $60 
a home for wiring the dty? We summarize below: 

*This estimate is based on tite eiqperience of CATV systems; see [i, pp. U-1?} 
14, pp. 23-40]. 
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1. Number of channels. The initial installation of 20-TV channel coaxial 
wire is a very large increase in potential service. Most TV markets are now 
served with about three commercial and educational TV signals, and even if 
all the new UHF as si g n m ents were activated, the figure would average only 
five or less. Wired city television breaks through the present limitation on TV 
channels due to limited spectrum assignments for television. Alternatives such 
as pay TV, or a flourishing UHF system, or regulation of networks, or direct 
broadcasting ham satellites do not escape this limit 

2 . Cost, numbers, and diversity of offerings. The cost to carry a signal to 
the home would become extremely low under the WCTV proposal. At these 
low costs, there "mil be a sizeable increase in number and diversity of pro¬ 
grams offered. A major financial barrier to entry, hi^ marginal cost for trans¬ 
mission on an additional channel, would be overcome. At the low transmission 
costs and with open time available, minority-taste audiences could be served 
with the specialized TV fare they desired, either becaue they would pay for it 
themselves or because someone else was willing to pay in order to deliver the 
program or its related messages. Diversity and wider consumer choice would 
be provided.® Opportunities to watch programs with little or no advertising 
would develop, for those with this preference. Television time for politicians 
would no longer be restricted to candidates with large financial means or rich 
sponsors. Moreover, these favorable results for communication freedom would 
occur without governmental controls on programs or scrutiny of political 
speakers. 

3. Picture quality. Hie wire system would serve uniformly excellent pic¬ 
tures on all channels on sets of present quality, because the signal would be 
stronger and interference negligible. Beyond this, there would be opportunity 
for vastly greater improvements in picture quality—size, resolution, definition, 
colors—^from use of improved Trire and completely redesigned and improved 
TV sets; these would, however, require additional costs. 

4. Cost savings for homes and broadcasters. To offset the cost of creating 
the wire system, estimated at $6,000,000 for a city of 100,000 homes, there 
will be cost reductions to homes and broadcasters. One saving to homes would 
be the elimination of antennas. If we assume that all the homes have antennas 
for color or UHF sets, this saving is approximately equal to the entire cost of 
wiring the dty! Hie fact is that an outdde antenna for color TV and UHF 
costs as much or more per home as the cost per home of the wired city. In 
addition, new color sets and possibly new blade and white sets for wire TV 
would become cheaper from eliminating the TV set elements which are related 
to picking up and handling the weaker, less clean, over-the-air signals. As 
color sets beemne 'vridespread, about $30,000,000 or more of TV sets would be 
involved in a dty of 100,000 homes. The cost saving on these mi^t be half as 
much as the $6,000,000 cost of wiring the dty, or possibly as much as that 
cost. There woifld be, in addiffon, savings in aimual maintenance charges due 
to the elimination of these set dements. Finally, stations would save the 

* For the view that an increase in the number of signals leads to an increase in diveiaty, 
see [1, pp. 1-3] [S], 
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$100,000 to $200,000 per year which they pay for capital and operating 
charges on a tower and transmitter. 

In summary, capital savings to offset the $6,000,000 capital cost of wiring a 
city of 100,000 homes are considerable: 


Savings in Capital Cost 

Home antennas for color sets, at $60 per home $6,000,000 

Home seta, saving of 20 per cent on 50,000 color 3,000,000 

sets, at $300 each 

Transmitters and towers, about $500,000 each rhannftl } 

5. Spectrum saving. It is generally believed that there is a shnrf-agp of spec¬ 
trum. Television now utilizes a very large fraction of the spectrum, in the best 
frequendes. Wire television could permit some of the spectrum now allocated 
to TV to be assigned to other valuable purposes, such as for public safety, use 
by land and marine mobiles, in satellite relays, etc. 

6 . Flexibility. Finally, the wired dly provides flexibilily for further com¬ 
munication innovations. The initial coaxial wire can provide extra rhgnnpia 
which could be made available at nil or nominal charge to sponsor iimova- 
tions. These could lead ultimately, to shoM>mg services; credit purchases; fac¬ 
simile mail; data processing, bookkeeping, and reference services; etc. A wire 
system is, of course, indeffnitdy expandable. 

We condude by considering a few objections and obstades to the introduc¬ 
tion of a wired-dty television system, first is the problem of service to rural 
areas, where wiring may be very expensive per home. In sudi places it may be 
necessary to continue to use an over-the-air system, but more accurate cost 
estimates, new or improved technology, translators, or some form of subsidy 
mi^t allow rural areas full benefits of a wired system. Second, in very large, 
densely populated areas, such as New York Ci<y, broadcasting over-the-air is 
a cheaper means of transmission than wire up to the limit of avdlable spec¬ 
trum. This comparison may mislead, however, because over-the-air transmis¬ 
sion: (i) ^ves lesser picture quality, (ii) utilizes scarce spectrum space, and 
(iii) requires relatively greater consumer investment. Third is the problem of 
programming costs, which some believe may be so high as to prevent utiliza¬ 
tion of a 20-channel system. We differ. With a large number of rbannpls the 
opportunity costs of rpeating programs a few times a week would be much 
lowered, thus permitting lower costs and increasing the public’s effective 
choice. As it becomes possible to reach more specialized tastes, then re- 
^onal, and foreign talent and programs will be utilized which are not in great 
demand now or even used at all, and therefore do not command hi^ unit 
prices. Cbmpaie, for example, magazines, books, and the diversity of types 

and levels of theater. Inexpenrive, service type programming will ^pear_ 

weather reports, dty council meetings, stock market reports, community af¬ 
fairs, and news tickers—when the cpportunity cost of channel use As 

many channds of programs will become available as there is willingness t6 
pay; and the marginal costs can be exceedingly low. 
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Finally there are the political realities. The networks and stations have ex¬ 
tremely desirable oligopoly positions at present. They have numerous financial 
and political allies in the Congress. Stations are closely associated with major 
newspapers. Other communications media, including motion picture exhibitors, 
who previously led a successful attack on pay-TV in California, might experi¬ 
ence audience loss from improvement in volume, diversity, and picture quality 
of TV. Other obstacles could be mentioned. Yet the promise and potentials of 
wired city television and other wired city services are so extraordinary that 
ultimately we may have them. 

H. J. Barnett and E. Greenberg* 

* The authors are faculty members of the Department of Economics, Wadiington Uni¬ 
versity, and consultants to RAND Corporation. A much more extended version of the 
paper was presented at the Resources for the Future-Brookings Conference on Use and 
Regulation of the Radio Spectrum [1]. The Conference proceedings and papers have been 
published in the Washington University Law Quarterly, Fall 1967 and TOnter 1968. The 
expressions herein are personal views, and not necessarily those of RAND or its staff mem¬ 
bers, to whom we are grateful for assistance. 
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The Contribution of Education to the Quality of Labor 1929-1963 

Greater education of labor, E. F. Denison has estimated, increased out¬ 
put per man-hour in the United States between 1929 and 1957 by one-third. 
Denison ascribes over three-fifths of the growth in output per man-hour to 
increased education [l, p. 148], and largely because of this estimate he is 
able to keep the unexplained residual in the growth of man-hour productiv¬ 
ity down to a little more than one-half. This paper presents an estimate of 
education’s contribution to the increase in labor productivity between 1929 
and 1963 that is far below Denison’s. The major source of Ae difference is 
in the measurement of the effect of education on earnings, which is the index 
of the quality of labor. The other, much less important, source of disagree¬ 
ment between the estimates is in the measurement of the change an the level 
of education over the years. 
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1, The Procedure for Estimation 

Measurements of the quality of labor that rdy on socio-demographic 
characteristics, including Denison's, employ an index similar to the one de¬ 
scribed by the following formula: 


Lt/L^ - 


a nuWi 


nioWi 

i 


where 

number of workers in socio-demographic group % 
average earnings of members of group 
a=adjustment factor for ability, and 
/ and 0 are time subscripts. 

My estimate relies on measurements which differ from those underlying 
Denison's. To measure Wi^ I use average hourly earnings of employed per¬ 
sons cross-classified by age, sex, and years of schooling, and the sample ex¬ 
cludes agricultural workers, the unemployed, and those hot in the labor 
force. Denison's estimate of education's contribution is based on average 
annual incomes of all males between the ages of 25 and 64 years classified by 
years of schooling [l, p. 67]. In addition, I give additional da 3 rs per year of 
schooling less credit than the same number of days represented by addi¬ 
tional school years. Denison, on the other hand, measures education in units 
of school days [l, p. 7l]. 

My assumption concerning the effect of ability on education differentials 
in earnings is the same as Denison's. He proposed that 40 per cent of any 
education differential in earnings be assigned to ability [l, p. 73], and I have 
accordingly set a equal to .6. 


n. The Estimate 

The values of Wi in the formula for £*/io are average hourly earnings of 
nonagricultural employed persons in 1959 classified by age, sex, and educa¬ 
tion (Table 1), which V, R. Fuchs derived from the 1/1,000 sample of the 
1960 Censuses of Population and Housing. The Census data on hours were 
for a week in 1960, lie earnings data were for the entire year 1959, and the 
number of weeks worked in 1959 was reported. The number of hours worked 
during the week in 1960 was used as an estimate of average weekly hours in 
1959, and this estimate times the number of weeks worked in 1959 3 delded 
the estimated total annual hours in 1959. The ratio of annual earnings to 
annual hours was the estimate of average hourly earnings. The estimate 
was based on a sample which exduded persons reporting no earnings in 
1959, and persons reporting no hours worked in the week in 1960 for which 
the hours data were obtained. The sample also excluded agricultural,work¬ 
ers because their total earnings tend to be xinderestimated. Income in kind 
is a large fraction of total earnings and the importance of self-employment 
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Table 1—Average Hourly Earnings or Employed Persons in Nonagriculturai 
Industries by Sex, Age, and Years op Schooling Based on Annual 
Earnings in 1959 and Hours During a Week in 1960 


Age 

Years of Schooling 

Total 

0-4 

5-8 

9-11 

12 

13-15 

16+ 

Males 

PI 







14-19 


1.46 

1.42 

1.38 

1.63 

— 

1.41 

20-24 

wSm 

1.58 

1.72 

1.87 

2.05 

2.26 

1.84 

25-34 

1.63 

2.11 

2.36 

2.53 

2.75 

3.26 

2.56 

35-44 

1.81 

2.36 

2.71 

2.99 

3.45 

4.66 

3.04 

45-54 

1.82 

2.47 

2.74 

3.13 

3.99 

5.29 

3.09 

55-64 

1.91 

2.47 

2.88 

3.30 

4.13 

5.10 

2.96 

65-1- 

1.83 

2.22 

2.76 

3.60 

3.58 

5.08 

2.83 

Total 

1.80 

2.32 

2.52 

2.74 

3.28 

4.27 

2.79 

Females 








14-19 

1.14 

1.29 ' 

1.48 

1.28 

1.31 

0.74 

1.34 

20-24 

1.25 

1.04 

1.37 

1.53 

1.64 

2.12 

1,54 

25-34 

1.27 

1.27 

1.55 

1.73 

1.95 

2.53 

1.74 

35-44 

1.16 

1.33 

1.52 

1.81 

2.06 

2.76 

1.74 

45-54 

0.94 

1.34 

1.59 

1.81 

2.19 

3.00 


55-64 

1.15 

1.41 

1.51 

1.86 

2.24 

3.05 

P^P 

65-f- 

1.06 

1.13 

1.50 

1.81 

1.59 

2.66 


Total 

1.09 

1.32 

1.53 

1.72 

1.99 

2.75 

1.70 


Sowce: V. R. Fuchs, [2, Table A-1, based on U, S, Censuses of Popvlaiion and Housing: 
1960, 1/1,000 Sample]. The sample includes all persons who were at work in nonagriculturai 
industries during the Census week (early April) in 1960, and reported some earnings in 1959. 
Persons with a job but not at work in the Census wedk were excluded because no estimate 
could be made of their weekly hours. Actual average hourly earnings in 1959 were estimated 
from annual earnings in 1959 divided by number of weeks worked in 1959 and number of 
hours worked in the Census week of 19^. 


also contributes to error. Since the error is to understate earnings, and both 
average earnings and education level are low, an estimate based on earnings 
of all employed persons would exaggerate the gains from education. 

Data on years of schooling were provided by the Census of Population 
for 1940 for the experienced labor force, including unemployed persons, but 
excluding workers employed on public emergency projects. The estimated 
change in educational level relies on a comparison between the experienced 
labor force in 1940 and employed persons in 1960. The change in the defini¬ 
tion of labor exaggerates the increase, since unemployed persons on the 
average have less education than employed persons. Table 2 compares the 
distributions of persons by years of schooling in the two years. 

The first step was to obtain an estimate of the increase in quality per 
worker attributable to education measured in years of schooling. Between 
1940 and 1960 the increase in the number of school years improved the qual¬ 
ity of labor by 4,0 per cent. An assumption that the rate of change was uni¬ 
form over the entire period 1929 to 1963 results in an estimated gain of 6.8 
per cent. 
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Since the average number of days per school year completed by workers 
increased by approximately the same percentage as the number of school 
years, the index of improvement in quality due to education measured in 
school days is the square of the index based on school years, or 1.068.® This 
results in an estimated improvement of 14.1 per cent. The gain in quality 
thus is between 6.8 per cent and 14.1 per cent depending upon the impor¬ 
tance attached to the number of days per school year. I will assume that an 
additional day of schooling is equivalent to 70 per cent of any day included 
in an additional year. This assumption yields an estimated improvement in 


Table 2—Percentage Distribution by Years op Schooung op tbde Experienced 
Labor Porce in 1940 and op Employed Persons in 1960 


Years of Schooling 

1940 

Males Females 

‘ I960 

Males Females 

Total 


100.0 

100.0 

100.0 

0-4 

11.8 

7.4 

5.9 

3.5 

5-6 


7.3 

12.3 

8.9 

7-8 

33.4 

24.5 

15.8 

12.7 

9-11 

17.1 

17.8 

22.2 

22.5 

12 

16.2 

27.6 

24.4 

33.3 

13-15 

5.5 

8.7 

9.6 

11.1 

164- 

5.7 

6.7 

9.7 

7.9 


Source: 1940: Sixteenth Census of the Z7.5.; 1940^ Population The Labor Force (Sample 
Statistics), Occupational Characteristics, Table 3. 1960: U.S. Census of Population: 1960, 
Occupational Characteristics, Table 9. 


quality of 11.9 per cent, which is equivalent to an average annual rate of in¬ 
crease of .3 per cent. 

III. Comparison with Denison*$ Estimate 

Denison’s estimate of the contribution of education to the increase in 
quality of labor between 1930 and 1960 is 32.6 per cent, which is much 
higher than even my upper-limit estimate for 1929-1963. The disagreement 
arises chiefly in the measurement of earnings by years of schooling. A list of 
the differences and their consequences follows: 

1. As Table 2 reports, the shift in the distribution of workers by years of 
schooling was largely within the interval 8 to 12 years of schooling. A sub¬ 
stantial part of the total improvement of the quality of labor consisted of 
the change in quality represented by the increase in schooling within that 
range. Denison’s estimate is based on Houthakker’s estimates of average 
annual income in 1959 of males between the ages of 25 and 64 years by years 
of schooling, which indicate an increase of 40 per cent in income with an in¬ 
crease in schooling from 8 to 12 years [3, p. 25]. If we look at Table 1, we 
can see that average hourly earnings among all males in the sample for the 
present study increased by a much smaller percentage over the closest corre- 
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spending education interval. The increase in average hourly earnings be¬ 
tween 5-8 years of schooling, the average of which is 7 years, and 12 years 
was only 18 per cent. 

I use average hourly earnings rather than annual earnings because the 
index is designed to measure the quality of labor rather than the quantity: 
The effect of variation of annual hours on earnings should be elirainated. As 
we can see in Table 3, education is associated with hours of work. Among the 
restricted group of males between ages 25 and 64 the average annual hours 
of the group with 12 years of schooling exceeded that of the group with 5-8 
years by 9 per cent. This table understates the effect of annual hours on 
earning in Houthakker’s estimates, because it is based on a sample which 
excluded those persons who reported no hotirs in the Census week of 1960 or 


Table 3.—^A.veka6e AsinrAL Houxs by Yeaxs ox ScHOOLmo Auom Euxloyxd Pexsoxts 
IN Nonagxiculiuxal Inbusesies Based on Houks in a Week in 
1960 AND Weeks Woxeed in 1959 


Years of Schooling 

AUMen 

Men 

Age Group 
25-64 

Women 

0-4 

1,824 

1,862 

1,471 

S-8 

1,924 

2,001 

1,493 

9-11 

1,924 

2,107 

1,446 

12 

2,102 

2,186 

1,601 

13-15 


2,194 

1,512 

16+ 


2,229 

1,530 


Source: U. S. Census of Population and Housing: 1960, 1/1,000 Sample. See note to Table 1. 


no earnings in 1959, and Houthakker’s estimates are for all males. The use of 
average hourly earnings as an index of quality leads to a smaller estimate of 
the increase in quality due to the increase in education than an index based 
on annual income. 

Annual earnings may be more acceptable as a measure of the effective 
quantity of labor per man weighted by quality than as a measure of quality 
alone. If the purpose of the estimate is to quantify the soiuces of growth of 
total output rather than the sources of growth of output per man-hour, it 
may be desirable to use annual earnings to measure the effective quantity of 
labor per man wdghted by quality. This approach assumes that the ob¬ 
served relation between weekly hours and years of schooling is stable and 
persistent. The relation would have to be explained by personal character¬ 
istics rather than by the irregularity of work arising from instability of de¬ 
mand or other job characteristics. In any case, growth in the quantity of 
labor due to greater education should not be counted twice. If there has 
been an increase in weekly hours from this source, then it is reflected in the 
estimated change in average weekly hours which is part of the measurement 
of the change in the quantity of labor. 
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2. The exclusion of persons reporting zero hours in the Census week of 
1960 or zero earnings in 1959 reduces the effect of education. The purpose 
here again is to measure the association between the quality of labor per 
man-hour and education, rather than between the quantity of labor per 
man weighted by quality and education. Denison’s estimate is based on 
average annual income of all males including those who were imemployed or 
out of the labor force. This estimate reffects the view that the incidence of 
unemployment among education groups is due to differences in personal 
characteristics rather than the level of demand. 

3. The greatest increase in education has been among young persons. The 
present estimate is based on a measurement of the increase in education by 
age and sez. Education differentials in earnings increase with age. Denison’s 
estimate of the increase in quality due to education did not control for age. 

4. Denison used Houthakker’s estimates of income by education groups 
which were for all workers including agricultural labor. The present esti¬ 
mates, as we have seen, are based on a sample which ezdudes such labor. 

5. Houthakker did not ezdude property income from income; he mea¬ 
sured the assodation between education and total income. The present esti¬ 
mates are based on earnings. 

The disparity betwem the two estimates is due also to the difference in 
the' treatment of additional dajrs per school year. The average number of 
school days per year increased both because of better attendance and the 
lengthening of the sdiool year. Denison assumes that an additional school 
year represents no greater improvement in work skills than an equal num¬ 
ber of additional days scattered throughout an entire schooling. No argu¬ 
ment is presented in behalf of the assumption. Some of the additional 
time appears to be devoted to the study of the arts and humanities, which 
results in the cultivation of leisure skills rather than work skills. Thk is the 
prindpal reason for my dedsion to treat additional days per school year as 
equivalent to 70 per cent of the same number of days in additional years. 

The choice of the school day as the unit of education influences Denison’s 
result considerably. His estimate of the effect of additional school years on 
average earnings between 1930 and 1960 is 14.2 per cent. The use of the 
school day as the unit leads him to multiply the increase of 14.2 per cent by a 
factor measuring the proportional increase in the total number of school 
days, which yidds the result of an improvement of 32.6 per cent. 

The effect of varying the assumption on my estimate is mudi smaller be¬ 
cause the estimate of the increment in earnings resulting from an additional 
year of schooling is much smaller than Denison’s, Giving additional days per 
year full credit produces an estimate of improvement in quality due to edu¬ 
cation of 14.1 per cent; my assumption results in a figure of 11.9 per cent; 
not giving any credit for actional days reduces it to 6.8 percent. It is not 
imr eas n hahle that the increase in the number of days per school year has 
contributed insignificantly to the devdopment of work skills. Thus age may 
have some bearing on learning ability. The study of the rdatiqn between 
anhonitn g and work is in a pnmitive stage. The rang6 bf &e esti- 
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mates corresponding to the extreme assumptions is considerable and calls 
for further study. 

David Schwartzman* 

* The author is professor of economics at the New School for Social Research. The National 
Bureau of Economic Research sponsored the study of retail trade, of which the present paper is 
a product. The Board of Directors of the National Bureau have not reviewed this paper, which 
^ould be regarded therefore as solely an expression of the author’s views. The study was part 
of the National Bureau’s project on the service industries, which the Ford Foundation sup¬ 
ported. I have benefited from numerous discussions with Victor Fudis, the director of the 
project. I also wi^ to acknowledge the assistance of Ljmda Psachie, Ir^dng Leveson, Linda 
Na^, Harriet Rubin, Judy Mitnidr, and Avrohn Eisen stein, who worked with me at different 
times. Charlotte Boschan wrote the program for the analysis of the data provided by the 
1/1000 sample of the 1960 Censuses of Population and Housing. Certain data used in this pub¬ 
lication were derived by the author from punched cards furnished under a joint project q)on- 
sored by the U. S. Bureau of the Census and the Population Council and containing selected 
1960 Census information of a 0.1 per cent sample of the population of the United States. 
Neither the Census Bureau nor the Population Council assumes any re^nsibility for the 
validity of any of the figures or interpretations of the figures publi^ed herein based on this 
material. 
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The Myth of Absolute Advantage: Comment 

A recent communication by Professor Brandis, “The Myth of Absolute Ad¬ 
vantage” [1], claims that Ricardo’s concq)t of absolute advantage” is in¬ 
consistent with his own assumptions. Brandis argues that Ricardo supposes by 
arithmetic example that an “absolute advantage” country produces a pair of 
goods with the aid of two factors, capital and labor, more productively than 
does its trading partner. But Ricsurdo also states that, if capital and labor 
were mobile, then both factors would not only move to the “absolute advan¬ 
tage” country but would produce in the new environment with “absolute ad¬ 
vantage” performance. Brandis points out that this implies that the productiv¬ 
ity advantage cannot be ascribed to the quality of the two factors in the ex¬ 
ample but must be ascribed to the intercession of another factor. Brandis adds 
correctly that the only factor which could explain this productivity advantage 
and which conforms to Ricardo’s framework is resource endowment or “land.” 
But then Brandis concludes that this uncovers an inconsistengr in Ricardo’s 
reasoning since reference to land as a third factor is precluded because “in 
Ricardo’s rent tos not a pnc&<ietaniining factor” [1, p. 170], 

Tliis is an erroneous coiKlnMon. Ricardo eliminates the natwal resource, 
land—with its variations in iwoductivity due to differences in soil fertility and 
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other qualities—as a price determinant only in the case of a closed economy 
with perfect factor mobility. It is only possible here for market price to be 
determined at the margin where no rent component enters price because it is 
only here that capital (and labor) can move freely from one emplo 3 nnent to 
another in pursuit of profit (and labor income) maaimization. But since Ri¬ 
cardo postulates immobility of capital between countries, he carefully qualifies 
his core model and introduces his special case of trade between countries with 
the following statement: “The same rule which regulates the relative value of 
commodities in one country does not regulate the relative value of the com¬ 
modities exchanged between two or more countries” [ 3, p. 81 ]. 

Once this qualification is taken into account, the supposed inconsistency in 
Ricardo’s analysis vanishes—Brandis’ “mysterious” third factor turns out to 
be the obvious one, land. Furthermore, Ricardo operates with a long-run price 
determinant and numeraire (labor time)—^imperfect as the latter is by his 
own admission—^which is exogenous to the price system. On the basis of such 
a standard, it is of course by no means a myth that absolute advantage based 
on economic resource endowment can exist and can be demonstrated. So Ri¬ 
cardo may rest in peace in regard to the issue raised by Brandis. 

A mystery, however, which still remains to be cleared up is why Ricardo 
bothered with absolute advantage in the first place when this is such an unim¬ 
portant case. The explanation probably is that he wished to defend free com¬ 
merce between countries as being advantageous to both sides in the least ob¬ 
vious case—^the one in which one country is less productive in all tradeable 
consumer goods and hence appears to have nothing to offer the other country. 
But once he had committed himself to such sn extreme-case argument, he 
realized that his core analysis based on free competition and free mobility of 
all movable factors and commodities would lead to a solution inimical to his 
defense of free commerce. 

Thus, immediately after presenting his famous Portugal-England wine-com 
example, he makes the acknowledgment, which misled Brandis: 

It would undoubtedly be advantageous to the capitalists of England, and 
to the consumers in both countri^, that under such circumstances the 
wine and the doth should both be mile in Portugal, and therefore that the 
capital and labour of England employed in making cloth should be re¬ 
moved to Portugal for that purpose [3, p. 83]. 

It is true that Ricardo does not go on to spedfy that this fli^t of capital 
and labor would be detrimental to England and its remaining population as a 
whole. But there can be little doubt that he must have realized this implica¬ 
tion since, given diminishing returns on land, the magnitude of domestic 
capital endowment was perhaps the most important variable determining na¬ 
tional material welfare for him and for the other dassical economists. Thus, 
Ricardo painted himself into a comer. It was probably in order to save his 
“extreme case” argument for free international commerce that he was led to 
add to his foreign trade model the postulate of immobility of capital between 
countries.^ 

' It should be very dear at this point that the transfer of capital from a country meant 
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It is on this score that Ricardo deserves to be criticized, especially since 
assumption may well have had an inhibitory influence on the development 
of international trade theory. Further, it clashed with Adam Smith’s views, 
which after all represented convention^ theory in Ricardo’s times,^ it contra¬ 
dicted his own assumption of international capital mobility when he was ar¬ 
guing against slowing down the introduction of machinery in the same work,® 
and it certainly was not then or now borne out by empirical evidence. One 
mi^t even conclude with Parson Malthus, though this would not be fashion¬ 
able in this age of formal analysis, that economics may have been better off 
had Ricardo been a little less cavalier and more realistic in his as s umptions 
even at the cost of being a little less rigorous in his logic [2, pp. 4-6]. 

Ralph Anspach^ 

* The author is associate professor of economics at San Francisco State College. He is 
grateful to Fred W. MorrissQ^ for hdpful remarks on this paper. 
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The Myth of Absolute Advantage: Comment 

In a recent note in this Review [2], Professor Royall Brandis argued that 
the concq>t of ^‘absolute advantage” is a myth, a logical impossibility that 
should be discarded. 1 shall argue that Brandis has overstated his case, and 
that in some contexts the concept remains valid and useful. 

I agree with Brandis that absolute advantage cannot exist under the strict 
assumptions of the Hedksber-Ohlin, or factor proportions, theory of interna¬ 
tional trade. Thb theory requires the assumptions that production functions 
are linear, homogeneous, and identical in the two countries, that the produc- 


for Ricardo the actual removal from a country of "food, clothing, tools, raw materials, 
machinery** . . . “which tare) employed in production** [3, p. 53]. This raises some sticky 
problems of €onQ)arahi]ity betwe^ Ricardo’s and our contemporary conceptualization and 
analysis—but these wSl not be discussed here. 

* It was of moment to Smith’s analytical preference for agriculture that the capital of 
manufocturers and merchants, wMch is not fixed in agriculture, is internationally footloose. 
Tlius, Smith writes, "The capital, however, that is acqmred to any country by commerce 
and masufactureres, 9 all a very precarious and uncertain possesdon ... A merchant. . . 
Is not necessarily tim citizen of any particular country ... a very trifiii]^ disgust will maicf* 
him remove hh capital, and together with it ah the industry which it supports, from one 
country to another” [ 4 , p. 395], a!so see [4, pp, 345, 880], 

*"The employment of madunery could never be safdy discouraged in a state, for if a 
OLviisii is not allowed to get the greatest net revenue that the use of machinery will afford 
here, it wiB be carried abroad .. [3, p. 271]. 
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tion functions are such that at any given factor-price ratio commodity X re¬ 
quires a hij^er proportion of capital to labor than does commodity Y,^ that 
factors are perfectly mobile mdiin (and immobile between) cotmtries, and 
that perfect competition exists in both countries. Given these assumptions, it 
follows in the two-factor, two-ccnnmodity case that nothing remains on the 
supply side except the relative endowment of the two factois (C and L) to 
provide a basis for differences in pre-trade price ratios in the two countries. It 
also follows that the cotmtry with a rdative abundance of capital will have a 
comparative advantage in X? This country (call it A) produces both com¬ 
modities with more capital, but less labor, than does B in the pre-trade dtua- 
tion. Therefore, we cannot say that either country has an absolute advantage 
unless we widi to make comparisons in terms of a single factor. This is Bran¬ 
dis’ point, and thus far I agree with idm. (I would add that I believe intema- 
tiond economists ate generally in agreement on this point, and that no one 
speaks of absolute advantage in the Hecksher-Ohlin context, excq)t perhaps 
as a slip of the tongue.) 

Brandis’ conclusion that absolute advantage diould be expunged from the 
economist’s vocabulary seems to stem hrom his complete acceptance of the 
Heckdier-Ohlin theory, espedally the assumption that production functions 
are identical. He notes that Ricardo, in his ^gtand-Fortugal example, does 
not explain why Portuguese labor and capital are more productive in both in¬ 
dustries, “. . . and the explanation of why he does not... is because there is 
no reason” [2, p. 170]. In another place he says that those models which 
assume that the same quantities of inputs produce different quantities of out¬ 
put in the two locations “. . . contain the curious error of assuming that a 
production function knows where it is and acts differently in different loca¬ 
tions” [2,p. 171]. 

Now, Brandis may be correct in his bdief that production functions are ev- 
ei 3 rwhere identical, but we must recognize that in the present state of knowl¬ 
edge this is no more than a h 3 qx>thesis, and that other hypotheses are at 
least possible. For thdr part, classical economists were unworried by the fact 
that thdr analysis rdied upon tmexplained differences in productivity in the 
two countries. As Caves has said, they thought the assumption “that X units 
of labor might produce different quantities of the same {unduct in different 
countries was a ‘realistic’ assumption sddcnn felt to oill for systematic defense 
or elaboration” [3, p. 10]. The Ricardian example dearly implies the follow¬ 
ing (different) production functions in the two countries: 

England PorUigdl 

Ooth: C = 1/100 L C = 1/90 L 

Wmt: W = 1/120L Tr= 1/100 i 

Ttns assumption is eddently unacceptable to Brandis, but he has no rilg^t.to 

* lliis assumption is not strictly necessary to prove that absolute advahta^ cannot erist. 
Its purpose is to wafa certain that each country has a comparative adinuitage in that 
commodty which requires rriativriy much of its abundant fartor. .' 

* A quahfica&m is needed to ixevent differences in Aanand patterns hi' the two cnm- 
tries from swaminng the effect of differing relative factor endowments. 
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reject it a priori. Indeed, recent -work by Minhas and others [1] [S] has 
cast doubt on the assumption of identical production fimctions. la models 
containing the assumption of different production functions, one example of 
which is ^ Ricardian model g^ven above, absolute advantage still has a clear, 
definite meaning. If Brandis would have us renounce such models, and thus 
eliminate the possibility of absolute advantage, then he must offer proof that 
production functions are iHenriral 

Brandis’ faith in identical production functions leads him to argue that ex¬ 
amples containing differential productivities should be corrected by redefining 
the units in whidi factors of production are measured in order to make the 
outputs come out right. In dealing with a “two-resource case” from a popular 
study guide, Brandis says that, if units of capital and labor mean the same 
thing in area A as in area B, then a given amount of capital and labor would 
produce the same output in the two areas. “The only other way out is to say 
that a ‘unit of capital’ in area B is not the same thing as a ‘unit of capital’ in 
area A and amilarly for a ‘unit of labor’ ” [2, p. 172]. This comment is remi¬ 
niscent of Leontief’s suggestion that his paradoxical result for U.S. trade could 
be made consistent with factor-proportions theory by multiplying the U.S. 
labor force by a number large enough to make the United States a “labor 
abundant” country vis-4-vis the rest of the world [4]— a. suggestion that ap¬ 
peared to convert theory into tautology. If all differentials in factor productiv¬ 
ity are removed by redefining units of the factors, the theory becomes empiri¬ 
cally enqjty. 

Another aspect of this issue is a basic one, involving the relationship be¬ 
tween the definitions of “production function” and “factor of production.” 
When we drop the convenient assumption of two homogeneous factors of pro¬ 
duction and confront the comfdexities of reality, it becomes difficult to list all 
the factors of production and to define them unambiguously. Those who wish 
to retam the assumption of identical production functions can resort to an 
ever finer classification of the factors to account for observed differences in 
output from given inputs, while those who assume that production functions 
are different can work wiffi fewer factors and broader cate^ries. For example, 
if production of a ton of oranges reqiures h labor and k capital in Florida, and 
3 h labor and 20 k capital in Maine, one may argue either (a) that <'Hnnat<» is 
one dimenaon of the production function, that Maine possesses Fttle or Tinna 
of the requisite climatic factor of production, and that it must therefore use 
larger amounts of capital and labor to make up for its climatic deficiency, or 
(b) that Junction functions are different in the two regions because of the 
different climates and that Florida has an absolute advanta^ in terms of the 
factors actually included in the production function. Similarly, because of spe- 
dal qualitie of its sdl, if Braal can produce twice as much co ffe e as Argen¬ 
tina can with the same quantities of land, labor, and capital, one can either 
conader production functions to be different, or one can treat the various 
types of sffll as different factors of production, in which case BrazQ’s greater 
otttyut can be attributed to her greater input of the type of soil best suited to 
coffee-growing. As Robinson has said: 
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No matter how unlike the production environments of two countries hap¬ 
pen to be, th^ can be considered as sharing a common production func¬ 
tion if that function is given a sufficiently large number of dimenaons. 
The concept of a “factor” must then, of course, bear a heavier burden; 
and it may become more difficult to compare factor supplies so as to 
speak meaningfully of “rdative endowments” [7, p. 172-73]. 

In view of the difficulties in measuring factor inputs, it seems likely that, in 
any empirical studies that will be feasible in the foreseeable future, factors 
must be defined in such a way that the existence of absolute advantage will 
remain a definite posability. 

In his Section VI (“The Source of the Error”), Brandis shows that samples 
of absolute advantages turn out to be examples of comparative advantage whoi 
converted into opportunity cost ratios in each country. He regards this fact 
as further proof of the nonexistence of absolute advantage, perhaps because 
he thinks ^t absolute and comparative advantage are “mutually exclusive 
cases” [2, p. 174]. This is indeed a curious error. Ever since Ricardo, econo¬ 
mists have recognized that all trade is based on comparative advantage, and 
that a case of comparative advantage may also be a case of absolute advan¬ 
tage. If we assume Ricardo’s (different) production functions in England 
and Portugal, Portugal has an absolute advantage in both commodities but 
also a comparative advantage in one of them (wine) because the opportunity 
cost ratios are different: C = 5/6 W in England, C = 9/10 W in Portugal. 
Brandis’ implication, that sudi conversion of absolute advantage examples 
into relative price differences in the two countries is evidence that absolute 
advantage is impossible, is simply wrong. 

The concept of absolute advantage has great heuristic value in showing the 
advantage of specialization in such homely examples as the engineer who is a 
better draftsman than his clerk but who maximiz es income by spedalizipg in 
en^eering. One can hardly improve on Ricardo’s own example: 

Two men can both make ^oes and hats, and one is superior to the otho: 
in both employments, but in making hats he can only exceed Ms competi¬ 
tor by one-fifffi or 20 po: cent, and in making shoes he can excdl Mm by 
one-third or 33 p» cent;—will it not be for the interest of both that the 
supoior man i^ould employ himself exclusively in making shoes, and the 
inferior man in making hats? [6, p. 83n] 

Since Brandis proposes to eliminate absolute advantage from the economist’s 
vocabulary, I wonder how he would deal with this case. Of course, interper¬ 
sonal differences in productivity may result from differences in education, and 
one might treat a man as a package of capital and labor, with the proportions 
differmg horn one man to another. However, we may inroduce examples in 
wMdi productivity differs even when education and other such vambles ap¬ 
pear to be equal, at least as far as measurement can take us. Are we then to 
say that Mr. A W more innate ability than Mr. B, and treat this ephemeral 
quality as a factor of production of wMch A uses more than B, thus negating 
absolute advantage? If so, we are back to tautolc^. If not, then ahsdilte ad¬ 
vantage still exists; and if it can etist for two individuals, it is at least con^ 
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ceivable that one tenon’s pc^tdation may be composed of people like Mr. 
and another’s of peo^e like Mr. B, so that interre^onal absolute advantage 
must also be admitted. 

The other great heuristic value of absolute advantage is that it helps us to 
show that trade is beneficial to both countries eoen if one country can produce 
both goods more identity (Le., with less of every resource) than another. 
Indeed, it should be noted that the only reason we need to use the term com¬ 
parative advantage is the existence of absolute advantage. The adjective, com¬ 
parative, was introduced to diow that, even if A has an absolute advantage 
(or disadvantage) in both goods, it can still gain from trade if its advantage in 
one good is larger than in the other—^i.e., if relative prices differ in the two 
regions prior to trade. In the pure Hecksher-Ohlin case, where absolute advan¬ 
tage cannot exist, there is no reason for any adjective. A comtry simply has 
an advant^e in one good, a disadvantage in the other. 

I condude that it is futile to search for absolute truth about absolute ad¬ 
vantage, and premature to speak of discarding it as a myth. Whether or not 
the concept is useful and meaningful dq>ends on tire context 

James C. Ingram* 

* Tbe aothoi is professor of economics at the Univetsi^ of North Carolina. 
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Hie Myth of Absolute Advants^e: R^ly 

I^fessor Anqiadi argues that Ricardo really had a third productive m- 
source, Land, in nnnd w^ he {nresented his ejqpodtion of absolute advantage. 
If he is correct in this interpretation (winch can only be derived by 
since Ricardo certainly did not say so), then Ricardo’s example of absolute 
advantage becomes nothiz^ more than a case in wMch ihe resource endow- 
mads (uidudng Land) of Eng^land and Portugal are sudi tiiat Fnginn/j Jtas a 
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comparative advantage in the production of doth, Portugal in the production 
of wine. If this be so, the notion of absolute advantage should never have en¬ 
tered the literature of economics in the first place. We are then left with the 
puzzle of why a piece of political propaganda on Kicardo’s part became a per¬ 
manent fixture in the literature of international trade theory. 

I think Anspach may be doser to the true explanation with his second 
suggestion that Ricardo believed that in labor time he had found a measure of 
value whidh was exogenous to the price s)rstem. For it does appear that Ri¬ 
cardo, unlike many who came after him, realized that no absolute standard of 
value could be found within the economic s}rstem. What he did not realize was 
that a standard erogenous to the ^stem was iirdevant for economic analysis. 
Nor did he see that an absolute standard was not even necessary since eco¬ 
nomic theory is concerned only with relations. 

Professor Ingram’s criticisms involve both theoretical and empirical condd- 
erations and the two can best be (hscussed separately. Little need be said 
about the empirical questions since my original note was not concerned irith 
them. The difficulty (if not impossibOity) of finding the precise real-world 
counterparts of the constructs of a theoretical model is a commonplace in eco¬ 
nomics (and, indeed, in any other scientific discipline). No one suppose the 
“national income” of macrotheory to be the same thkg as the “national in¬ 
come” of the natural accounts. But one cannot sustain an attack on the lo^c 
of the theory by pointing this out or require the theorist to fumidi empirical 
proof that they are identical—^as Ingram would have me do with production 
functions. The relation between theoretical model and real world is an episte- 
molo^cal question and was not the question raised in my note which was a 
more modest question of log^ 

The stance on theory which Ingram takes reflects a differait problem—the 
refusal of some economists to aoc^t the fact that only relative economic con¬ 
cepts have meaning in any scientifically accq>table sense. The price of a prod¬ 
uct or of a productive resource is a relative price whether measured in money 
terms or teal terms. For this reason, to describe anything as being “cheaper” 
is to describe something dse as being more expensive. And it is elementary 
lo^c that, thus, everjrihing cannot be “dhe^rer.”^ In like fa^on, the use of 
the term “more efficient” can only mean, in economics, lower cost of produc¬ 
tion and, in turn, this has meaning only if related implicitly or explicitly to 
snmftthing dse which is “less efficient” or higher cost. I would hazard the guess 
that Ricardo did not see the nature of his problem because he believed his 
labor theory of value provided an absolute standard of measurement of value. 

The lawyer-typist, eigineer-draftanan, ^oemaker-hatmaker examples of ab¬ 
solute advantage always contain a word like “better” (Ingram) or “superior” 
(Ricardo) which implies some absolute standard of measurement whi^ can¬ 
not be economically rdevant as a basis for trade. The Ricardian shoemaker- 
batmakftr example cited by Ingram tells us only that the “superior” individual 
trill have a hi^er income than the “inferior” indhndual whether he makes 

* J. S. Mill [t, P- 540-41] saw this pdnt dearer a ceatuxy ago his asalj^ of vat^ 
but that is not to say that he was condsteut in afgdrioK it tiuxw^iout life astern of thwart. 
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shoes or hats. But the “superior” individual cannot make both shoes and hats 
more cheaply (in any meaningful economic sense) than the less productive in¬ 
dividual. Only the most naive labor theory of value would hold otherwise. 
However, I would not deny that the labor theory of value has hung on in ex¬ 
positions of international trade theory long after it has been discarded else¬ 
where in the discipline. Perhaps this is the price we pay for our fascination 
with the notion of absolute advantage. I would deny the heuristic value of any 
model, homely or otherwise, which violates the most elementary rules of logic 
and the most basic assumptions of economics. Our inheritance from the past 
of a felt need to have an absolute standard of measurement is something we 
should try to free ourselves from rather than defend. And when books have 
passed through several editions I doubt that the logical errors which remain 
deserve to be excused as “slips of the tongue.” 

Some writers treat absolute advantage and comparative advantage as mu¬ 
tually exclusive cases. Some treat absolute advantage as a subdivision of the 
general case of comparative advantage. In the latter treatment, as far as I 
know, the residue (that part which is in the absolute advantage category) 
is unnamed or called “comparative advantage” also. In fact, these categories 
have no bearing on the basis for trade. Rather, the two cases are the one in 
which we can determine which nation has the higher per worker or per capita 
income (the “absolute advantage” case) and the case in which the Mgher per 
worker or per capita income nation cannot be determined (the “residue”).^ 
But this has nothing to do with the basis for trade which purports to be the 
subject of discussion in all the treatments of absolute advantg^e. 

I would dose by saying that my attack on the concept of absolute advan¬ 
tage does not spring from . • complete acceptance of the Hedksher-Ohlin 
theory .. .” (Ingram). It springs rather from my belief that iUogic and irrele¬ 
vance have no place in economic theory. 

Royatl BEAimis* 

*The author is professor of economics in the University of lOinois. The author wishes 
to thank his colleague Lawrence A. Weiser for critical comments on an earlier draft of 
this note. 
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^For example, in Ricardo’s classic case of absolute advantage, we see immediately that 
per worker real income is higher in Portugal than England. If we change the figures 
sli^tly so as to have a case of comparative advantage (or the ‘‘residue” of the general 
case of comparative advantage if t^t terminology is preferred) we might have the 
fofiowing: 

England Portug(d 

Goth (equal quantity) 90 man-yeais 100 man-years 

Wine (equal quantity) 120 man-years 80 man-years 

With only this information, we cannot determine which nation has the higher per worker 
real income, but we can determine the basis for trade. 

Again, we might present a model in which the nation with the higher per worker real 
income is readier apparent, but in which there is no basis for trade. Such a model would 
be the fdnowmg: 
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On the Theory of Optimum Externality: Comment 

While acknowledging the ingenuity of Dolbear’s diagrammatic construc¬ 
tion [l], a “general” model of a two-person economy that produces in 
effect one good and one “bad” in fixed proportions appears to yield no con¬ 
clusion that could not be drawn more simply from a partial analysis—at 
least, one wherein we permit ourselves the convenience of using money as a 
yardstick and wherein we use a Figure having marginal curves instead of 
indifference and transformation curves. The treatment presented here en¬ 
ables us to elaborate in a more familiar way the arguments leading to his 
first conclusion: (1) that the optimal output produced wiU depend upon the 
extent of legal responsibility. In addition, it simplifies the critical examina¬ 



tion of three other conclusions (in my order); (2) that it is not in general 
possible to impose a constant per unit tax that both achieves an optimal out¬ 
put and compensates exactly for damages; (3) that some of the standard tax 
proposals will not in general establish an optimal output; and (4) that it is 
not simple “to regulate externality” with tax schemes. 

Along the horizontal axis of Figure 1 we measure units of heat and smoke, 
these being produced in fixed proportions.^ Along the vertical axis we mea¬ 
sure for X (assumed provisionally to be affected only by heat) the marginal 
value of successive units of heat and, for F (assumed provisionally to be 
affected only by smoke), the marginal value of compensation required for 

England Portugal 

Cloth (equal quantity) 90 man-years 60 man-years 

Wine (equal quantity) 120 man-years SO man-yeais 

Portugal dearly has the higher per worker real income. It is equally dear that there is no 
bads for trade between the two nations. 

' I adopt Dolbear’s assumption of fixed proportions which is not, however, essential in the 
treatment proposed here. Whatever the amoimts of smoke associated with successive units of 
heat production, they entail compensatory pa 3 mients that have to be subtracted from the 
marginal valuation of heat. 
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successive units of smoke. OC measures the constant per unit cost of heat. 
Any point along X^s marginal indifference curve® jV'— 7'* is consistent with 
X^s welfare prior to any heat being available at alL Thus, X would pay a 
maximum of ON' for a first unit of heat, the vertical height of the N'—I'x 
curve indicating the maximum payments X would make for successive units 
of heat which, if paid, make him no better off them he is without heat. If, 
however, X were permitted to buy heat freely at cost OC, he would make a 
consumer’s surplus of CN' on the first unit, an addition to his welfare that 
would raise his marginal indifference curve—assuming a positive welfare 
effect—and would, therefore, raise the maximum amounts he would pay for 
all successive units. A consumer’s surplus on his second unit would further 
raise his welfare and therefore his marginal indifference curve, and so on for 
all successive units imtil he was in equilibrium buying OQq units of heat, at 
which point his final marginal indifference curve iV"—I''* would cut the 
CCo line.* In the absence of an anti-smoke law, and prior to any agreement 
between X and F, OQo is the output of heat, and smoke, produced. 

At the welfare level remaining to Y when Qq units of smoke are produced 
the marimum he will pay to rid himself of the first unit is given by CoR. If he 
paid the maximum for each unit of smoke successively withdrawn his wel¬ 
fare would remain unchanged and the marginal indifference curve traced 
would be that in the Figure shown by MIf, however, an anti-smoke 
law were in effect, his welfare would be higher, and the minimum sum that 
would induce him to bear with a first unit of smoke wotdd be measured by 
CM". If he were paid the minimum acceptable to him for all successive 
units of smoke the sums would trace the marginal indifference curve 

I 

We now consider Dolbear’s conclusion (1), that the optimal output of 
smoke production depends on legal responsibility, by rrference to this con¬ 
struct. Obviously if an anti-smoke law exists there is initially no smoke, and 
if there is no sudh law the initial smoke output is OQo* If we ignore all costs 
of decision-taking—^which, in practice, might prevent any movement from 
either of these extremes—and allow negotiation, the optimal output of 
smoke (and heat) will vary with the law. If in the first place an anti-smoke 
law prevailed wWch, however, could be waived in particular instances by 
voluntary agreement between the affected parties, Y could be exactly com¬ 
pensated by X with a pa 3 ntnejit of CJf" for the first unit of smoke suffered 
by F, successive vmts borne by F being compensated according to the 

* Tbe margfmU indifEojence carve is the curve of the first derivative of the oorre^nding 
indifference curve. 

• Thus, the maignal indifference curve iV'"-/", is the first derivative of the highest indiffer¬ 

ence curve reached when (OQo) units of heat are bought at price OC. Any point ^ng 
reveals the maxunum pasnnent X is willing to make for the corre^nding unit when his wel¬ 
fare remains unchanged at the levd associated with the curve. 

« Th^t^maid-sloping curve has the nomial diape, in that paying for a **bad*’ to be removed 
Is akin to ^ying a good, and b downward-^c^ing when moving fiom right to On the other 
hand, the curve is to be r^^aided as moving fiom left to rig^t, in the usual way, since 

Fs acc^tance of suocesave units of smoke, a **bad,” is akin to surrender of successive units of 
a good for which he requires increasing amounts of compensation. 
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height of the curve measured from the CCo line. The optimal 

smoke output would be at Qi at which point some marginal indifiEerence 
curve for X, I" (!'*</' "*</"*) cuts the curve. For, as a restilt of 
X’s making compensatory payments to Y that are less than X^s initially 
maximum payments (as indicated by his /'* curve), X^s welfare continues 
to rise until the optimal output is reached and, along with it, his marginal 
indifference curve. 

If, on the other hand, the law were permissive with respect to smoke, we 
begin at output OQ^ with Y taking the initiative in offering compensation to 
X for foregoing heat. If Y paid exact compensation to X, payments per unit 
would follow the difference between CCq and the iV" —line moving left¬ 
ward. Since these pa 5 ments are smaller than the maximum that Y could 
offer to rid himself of successive units of smoke (while maintaining his wel¬ 
fare at the OQo smoke level), F^s welfare increases as compared with his 
situation when OQo units of smoke are produced, and his corresponding 
marginal indifference curve rises from J'y to I" ^ (ry<I' "y<I"v) at which 
level it cuts the curve. The optimal amoimt of smoke is now at Q 2 , 

which amount is necessarily larger than the amount Qi reached from the 
anti-smoke law. 

The conclusion that—assuming always positive welfare effects—the 
optimal amount of “social damage’* will always be smaller if the law is 
initially anti-“social damage” (regardless of decision costs) is not altered, 
indeed it is strengthened, if either side pa 3 rs more than the required mini¬ 
mum compensation. Beginning from an anti-smoke law, for example, if X 
paid to F more than is indicated by F’s if"—I"y curve, X^s resulting!" 
curve would be lower than that indicated in the Figure while the relevant 
marginal indifference curve for F would be above M"—I"y. The resulting 
optimal output would therefore be stiU less than Qi. Similar reasoning be¬ 
ginning with a permissive smoke law would reveal an optimal output 
greater than Q 2 * For “normal,^’ or positive, welfare effects it therefore fol¬ 
lows that if more than exact compensation is paid the difference in optimal 
outputs arising from a difference in the law is greater. 

n 

Let us now take the analysis a stage further by considering the oppor¬ 
tunities for tax-induced optima. In the absence of an anti-smoke law the 
welfares of X and F hefore agreement are those associated with and 

As distinct from tiie realized output under these conditions, Qoj 
the optimal smoke output consistent with these particiilar levels of welfare 
is that given by Qz at the intersection of the two curves in question. Regard¬ 
less of what the government does with the tax proceeds, it is just not pos¬ 
sible to reach Qz fay imposing any kind of excise tax on heat alone—^unless 
the excise tax paid by X is exactly offset by a direct subsidy to him—simply 
becatxse the effect of such a tax is to reduce X*% wdfare and place him on a 
mar^nal indifference curve below that of However, in qualifica- 

tion of conclusion (2), Q* could be realized if, instead, the government 
offered X an exdse subsidy for reducing his consumption of heat froin Qe 
to Qg by reference to X’s curve while at the same time levying an 
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excise tax on Y for the removal of successive units of smoke from Qo to 
by reference to F^s curve. 

Similarly, if, instead, an anti-smoke law prevailed in the first instance, the 
relevant welfares would be those associated with J'* and 7"y for which levels 
of welfare the optimal output is This optimal output coidd be realized 
on removing the smoke prohibition only by imposing an excise tax on X ac¬ 
cording to his iV'—I'a curve while offering an excise subsidy to Y according to 
his curve up to output 04 . In this case also, since the welfare levels 

of X and F remain unchanged, the government will be left with some net 
revenue. In contrast, if instead X and F negotiated their way to some op¬ 
timal output (which could not be 04 or 03 ) the government would gain 
nothing but the welfare levels of one or both parties would be raised. 

What is not generally possible, however, is to impose only a constant ex¬ 
cise tax on heat and reach exactly either 04 or 0s (where initial welfare gains 
or losses are exactly compensated) since such a tax must alter X’s initial wel¬ 
fare as indicated either by 7'* or 7''*. Even if one is constrained to constant 
excise taxes, however, this distributional effect need not worry one since the 
government can always influence the distribution of welfare through trans¬ 
fer payments while promoting optimal outputs by excise taxes. 

Conclusion (3) also needs qualif 3 ring, if not correcting. If we do decide to 
introduce an excise tax on each successive unit of heat produced by X then, 
prior to any heat production, the initial marginal indifference curves are 
and 77"—7"^, with optimal output 004 corresponding to these re¬ 
spective levels of welfare. The excise tax suggested by the diagram is equal 
to TS. But the levying of constant excise tax on heat of exactly TS may not 
result in an optimal output—assuming the government does not use any of 
the tax proceeds to compensate F.^ This is because the constant excise tax, 
TSj being initially below the maxima that X would pay for successive units 
of heat, raises X^s welfare and also, therefore, his marginal indifference 
curve above iV^'—7'*. For F, on the other hand, the introduction of succes¬ 
sive units of smoke serves only to reduce his marginal indifference curve be¬ 
low Jf"—7"|,. Thus, the tax TS may prove too high or too low to coincide 
with the intersection of the resultant marginal indifference curves for X and 
F, and if so it would not be an optimal tax. However, if the tax TS turns 
out to be above the intersection of the resultant marginal indifference 
curves it is clearly too high and must be revised downward. Conversely, if it 
turns out to be below this intersection, it is too low and must be revised up¬ 
ward. Allowing for continuity, there is always some constant excise tax 
which is consistent with the resulting intersection of the marginal indiffer¬ 
ence curves for X and F and, therefore, is consistent with an optimal out¬ 
put, 

III 

These results are not surprising. Levels of welfare for X and F correspond¬ 
ing to an initial nonoptimal output—either to that of a smoke-permitting 
law or that of an anti-smoke law—cannot be maintained if, in establishing 

® If the government exactly compensates F, his origmal ilf"—curve is maintained, the 
required tax exceeds TS, and the optimal output to be reached is still greater than OQa. If how¬ 
ever, the government more than folly compensates F, the required tax is greater still, but the 
optimal output could be anywhere in the neighbourhood of 0&. 
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optimal outputs, excise taxes or subsidies are such as to alter these welfare 
levels. If it is important that such welfare levels be maintained it may be 
achieved as indicated, either by a system of excise taxes and subsidies that 
follow the path of each of the relevant marginal indifference curves, or else 
by constant excise taxes plus lump sum transfers. In the absence of such 
special measures, however, it must be accepted that government tax inter¬ 
vention, in particular a constant excise tax or subsidy, will have distribu¬ 
tive effects on welfare. If an exact optimal output is established—and 
in principle it may always be established by some constant excise tax—it 
will not in general be consistent with the initial levels of welfare. However, 
any desired distribution of weKare can be established in the first instance by 
lump sum transfers and to any such welfare distribution there corresponds 
an optimal output, one that could be realized, if necessary, by either of the 
tax devices indicated above. 

And this brings us to the last of Dolbear^s conclusions considered here 
(4), that it is not simple to “regulate externality’’ with a tax system. This is 
a practical matter. An exact rate of excise tax, though conceptually deter¬ 
minate for some optimal output, would obviously be difficult to calculate. 
But such a difficulty is not peculiar to external effects. It is general to the 
calculation of any excise tax aimed to produce an exact optimal output, an 
exact amount of tax revenue, or an exact reduction in output. For in all such 
cases the distribution of welfare is to some extent affected and consequently 
the relevant marginal indifference curves are shifted. Thus, even if statistic^ 
estimates of the demand and supply schedules were perfect, and were 
deemed to be absolutely reliable over the future, we could not calculate an 
exact result without having, also, perfectly accurate information about 
welfare-induced shifts of the marginal indifference curves. 

Does this matter? Hardly. Provided the welfare effects involved are 
small, the deviation from some exactly defined output is likely to be small. 
In a science of human behavior, where a ten per cent error of prediction 
over a several-year period is more an occasion for rejoicing than dismay, 
such difficulties cannot be taken seriously. If by excise taxes and/or sub¬ 
sidies the government can bring the economy as a whole closer to overall 
optimality—whQe correcting, if necessary, unwanted distributional effects 
through direct transfers—^it need not feel inhibited by the practically in¬ 
surmountable difficulties of exact calculations.® 

E. J. Mishan* 

* The author is reader in economics at the London School of Economics and Political Science. 
He is indebted to F. T. Dolbear, Jr. for useful criticisms of a first draft. 
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« As an addendum to the above, it may be remarked that the introduction of many buyers of 
heat and many smoke victims, which require that individual marginal indifference curves be 
added, the a^regate marginal indifference curves will, in general, be different for each differ- 
mit initi a l distribution of wdfaze. This implication, plus the possibility that some individuals 
will both buy heat and suffer smoke, pos^ no ^edal conceptual problems. Optimal positions 
are multiplied, but, as in the two-person case, they are all exactly determinate. Tbe actual cal¬ 
culation of exact optimal positions, however, will always be impracticable. 
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On the Theory of Optimum Externality: Comment 

One of the major points in a recent article by F. T. Dolbear, Jr., which 
appeared in this Review [1], was the demonstration that ^'it is not in general 
possible to impose a per-unit tax [on someone generating external 
diseconomies] which will simultaneously compensate (exactly) for damages 
and achieve a Pareto optimum” [1, p. 102], If this is so, it obviously has 
serious consequences for public authorities who desire to eliminate the ineffi¬ 
ciencies associated with margmal external diseconomies of various types. This 
note will diow, however, that Dolbear’s conclusion is really less general than 
it appears. There will alwa}^ be some “per-unit tax” which will exactly com¬ 
pensate for damages and attain a Pareto optimum, if it is possible to attain a 
Pareto optimum at all. 

A brief summarisation of Dolbear’s reasoning will help to illustrate this 
pmnt. He considers a two-person model in which one person in producing heat 
for himself also generates smoke, which adversely affects the other person. He 
further makes the assumption, which turns out to be critical, that the dam¬ 
aged individual suffers in increasing marginal disutility from smoke (or experi¬ 
ences decreasing margmal utility from fredi air). Presumably, as this individ¬ 
ual approaches asphyxiation, each increment of smoke imposes larger and 
larger amounts of disutility on Mm, so that he is willing to pay more and 
more to avoid or remove additional smoke. This implies that the cost, in terms 
of subjective utility loss, wMch smoke imposes on the damaged person is not 
constant for each unit of heat-smoke, but rather increases as more and more 
units of smoke are consumed. 

When this assumption about the ^apes of indifference curves is translated 
into a statement about subjective costs, Dolbear’s conclusion does not appear 
surprising. It is no wonder that a tax imposed at a constant rate per unit of 
heat-smoke will not exactly compensate an individual who experiences costs 
which increase per unit of smoke. 

What kind of tax would exactly and optimally compensate is also dear 
horn this analysis. It would be a per-unit tax, because its base would be the 
number of phyacal units of smoke (or heat), but it would be an increasing, 
rather than a constant per-unit tax. Such a tax would imply an after-tax bud¬ 
get line wMdi is not straight, but rather is concave to the origin. In Dolbear’s 
Figure 4, this line would be tangent to the damaged party’s “starting point” 
indifference curve. This tax would allow the damaged individual to be exactly 
compensated and at the same time would lead to a Pareto optimum.^ 

This condusion is not without some practical significance. It suggests, for 
instance, that in dtuations in wMch Dolbear’s assumption of increasing mar¬ 
ginal di^tility of dirty air is appropriate, dedsion-m^ers who desire to com¬ 
pensate exactiiy should condder, not constant per-unit taxes, but on^ wMch 
increase per unit output of the externality-generating good.^ 

^Dolbeaz^ suggestioQ of a linap-suxo sub^y plus a per-unU tax on the source of poHu- 
tiott amounts to an increasing per-unit tax when averaged over aU units of output. See 
[X,p.993. 

’IMS analy^ assumes, as does Dolbear’s, that there is a one-to-one relationdiip between 
ou^t of the eztemafity-^nerating good and that of the externality. 
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More generally, and perhaps more importantly, it suggests that qualitative 
characteristics of an optimal tax should be tailored to those of the cost being 
imposed. It might well be the case that consumers experience decreasing mar¬ 
ginal disutility from pollution. For instance, once pollution makes a lake unfit 
for swimming and drinking purposes, additional increments of pollution, 
which serve only to make it more odiferous, might produce smaller and 
smaller reduction in consumers’ utilities. In such a case, optimality could be 
achieved by a per-unit tax which decreased per unit of output.® 

Another and probably quite common situation would be one in which con¬ 
sumers experience constant costs of pollution. For instance, by the operation 
of some ^d of mechanical device, consumers might well be able to remove 
pollution at a constant marginal cost of pollution removed.^ It would then be 
irrelevant whether they get decreasing mar^al utility from clean air or not, 
so long as the global optimality conditions were not violated (i.e., so long as 
the total cost of removing the pollutant did not exceed the total benefits from 
cleaner air to the damaged individuals). In his analysis, Dolbear ignored the 
possibility, which may be fairly general, that the damag^ individual could be 
returned to his starting-point indifference curve by methods other than com¬ 
pensation for damages suffered. If this possibility is considered, it appears 
that a constant per-unit tax may exactly and optimally compensate damaged 
individuals in a great number of cases. A per-unit tax, even a constant one, 
will lead to a Pareto optimum more often than Dolbear suggests. 

Mark V. Pauly^ 

♦ The author is assistant professor of economics at Northwestern University. He, wishes 
to thank Roger Sherman and Thomas WSlett for helpful comments. 
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On the Theory of Optimum Externality: Reply 

It was not my intention to suggest that taxes (or subsidies) cannot play a 
major role in mitigating the effects of externalities. Rather, I wished to indi¬ 
cate, using conventional assumptions of price theory, that some qualifications 
to the usual classroom externality prescription are necessary. Such qualifica¬ 
tions notwithstanding, I have considerable sympathy for Pigovian tax-subsidy 
policies, 

Paul 3 ^s comment is directed toward my cemdusion that “it is not in g^eral 
possible to impose a per-unit tax which will simultaneously compensate (ex¬ 
actly) for damages and achieve a Pareto optimum.” He promises to show the 
d^ired result can be achieved with a “per-unit tax.” However, it turns out 

’Alternatively, optimality could be attained by a per-unit fax and a lump-sum tax 
on the source of pollution. 

*In such a case, knowledge of the costs of redudng damage from poliution may also be 
much eaaer to obtain than in the cases Dolbear [I, r?. 99-101] considers. 
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that he has in mind an “increasing per-unit tax”; the average as well as the 
total tax depends on quantity consumed.^ In general of course, the necessary 
marginal conditions can be satisfied with a constant per-unit tax which 
equates marginal social and private cost, and the distribution of income can 
be changed through lump sum transfers. Pauly accomplishes the same end— 
throu^ variable inframarginal tax rates. His method is similar to variable 
rates often advanced for optimal pricing of public utilities. 

Pauly also shows that increasing, constant, or decreasing per-unit taxes 
v/ould be appropriate where the marginal disutility of smoke was increasing, 
constant, or decreasing (respectively). I agree. However, as I pointed out in 
section V, there are difficulties in appl 3 ring these tax rules to situations involv¬ 
ing many polluters. In these cases, Pauly’s suggestions—^to move along the 
damaged party’s indifference curve—^will not work. To be sure, it will still be 
possible in theory to achieve a Pareto optimum with exact compensation for 
damages. But the exact compensation tax rates which should be presented to 
the individual polluters cannot be simply derived from the curvature of the 
starting point indifference curve. Damage (and thus exact compensation) de¬ 
pends on aggregate pollution; consequently, information on the preferences of 
the polluters is required to derive taxes on individuals which will jdeld ap¬ 
propriate aggregate payments. Moreover, Pauly’s increasing per-unit tax will 
not, in the general case, be sufficient If individual polluters are spread over 
the range of output, a constant marginal rate will be necessary (to satisfy the 
marginal conditions) and lump sum transfers will be required. 

Turning to Mishan’s comments, I find his restatement of the problem inter¬ 
esting though I must confess I do not find marginal evaluation curves easy to 
work with. They are particularly troublesome in analyzing income effects, an 
important ingredient in the problem at hand. This difficulty is (at first blush) 
avoided where, in internalizing the externality, Mishan holds constant the wel¬ 
fare levels of both parties. However, as Mishan realizes, this is an illusion be¬ 
cause income is generated for a third party (government) whose preferences 
are not represented in the model. This of course is what makes it a “partial 
^al 3 ^is.” Mishan’s construct is especially ill suited for handling cases which 
involve constant per-unit taxes since not only will the income of the govern¬ 
ment be affected but also the level of welfare of the two parties. Although 
Mishan does consider this latter effect on optimal output, the analysis is awk¬ 
ward. It is an unforttmate feature of the model that changes in income cannot 
be treated systematically but require ad hoc shifting of curves. 

I have several specific comments. First, Mishan’s extensions of my results 
are ^aly exhibited in my “triangular Edgeworth box.” For example, optimum 
solution Qs, holding welfare levels m the absence of an anti-smoke law con¬ 
stant, can be located in my Figure 3 (p. 9S) where the dopes of indifference 
ci^es/i-^ and are equal. The income (bread) which the government re- 
cdves is represented by the vertical distance between the two curves. A similar 
correspondence can be found between solution 04 and curves and 

* From an informal poll of my colleagues, I feel reinforced that most economists 
a i^-unit tax involves a constant rate per unit. However, as the discussion below will 
indicate, I feel the problem is more than semantics. 
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Second, Mishan’s use of taxes and subsidies as incentives to internalize ex¬ 
ternality is not clear. In section 11, he employs variable taxes or subsidies to 
transform the opportunity locus of X and Y onto the appropriate maximal 
evaluation curve. However, this will not, contrary to Mishan’s expectation, in¬ 
duce either to select the intersection of the curves over other (equally desir¬ 
able) points along the appropriate marginal evaluation curve. Since neither is 
being made better off, neither has an incentive to maximize. The intersection 
could be induced throu^ lump sum transfers cconbined with a per-unit tax (or 
subsidy) on X. 

Finally, Mishan considers whether it will be simple to regulate externality 
with a tax system. I agree that it is a practical matter. He suggests the prob¬ 
lem is likely to be small because the welfare effects of the internalizing tech¬ 
nique will be small. However, in some real world cases that come to mind 
(e.g., Pauly’s example of water pollution), compensation at marginal damage 
rates leads to considerable deviation from exact compensation. 

F. Trenery Dolbear, Jr.’" 

♦ The author is a Brookings Economic Policy Fellow at the U.S. Bureau of the Budget. 


The Economics of Mmral Hazard: Conoment 

When tmcertainty is present in economic activity, insurance is commonly 
fotmd. Indeed, Kenneth Arrow [1] has identified a kind of market failure 
with the absence of markets to provide insurance against some uncertain 
events. Arrow stated that “the welfare case for insurance of all sorts is over¬ 
whelming. It follows that the government should undertake insurance where 
the market, for whatever reason, has failed to emerge” [1, pp. 94S, 961]. 
This paper will show, however, that even if all individuals are risk-averters, 
insurance against some types of uncertain events may be nonoptimal. Hence, 
the fact that certain kin^ of insurance have failed to emerge in the private 
market may be no indication of nonoptimality, and compulsory government 
insurance agmnst some rmcertain events may lead to inefficiency. It will also 
be shown that the problem of “moral hazard” in insurance has, in fact, little 
to do with morality, but can be analyzed with orthodox economic tools. 

The particular type of insurance for which the argument will be presented 
is that of insurance against medical care expenses, for it was in a discussion of 
medical expense insurance that Arrow firamed the propositions dted above. 
However, the analysis is applicable as wdl to other types of insurance, such as 
automob^ colliaon insturance. 

I. The Welfare Implications of Insurance 

It is assumed that all individuals are eqrected utility maximizers and are 
risk-averters, and that the incidence of illness is a random event. This ex¬ 
cludes preventive medicine from consideration, and it also ignores the effect 
that medical msurance mi^t have on the purchase of preventive care. Ber¬ 
noulli’s theorem, as dted by Arrow [1, pp. 959-61], states that such individ- 



532 


IHE AMERICAN ECONOMIC REVIEW 


uals •will prefer insurance with a premium m which indemnifies against all 
costs of medical care to facing without insurance a probability distribution of 
such expenditures -with mean m. 

There is a social gain obtained by purchase of this insurance (as long as 
the insurer suffers no sodal loss) since pooling of risks reduces the total risk, 
and therefore the risk per insiured, because of the Law of Large Numbers. Of 
course, the existence of transactions costs means that the policy is not really 
offered at the actuarially fair premium m. However, since the indi'vidual pre¬ 
ferred actuarially fsur insurance to self-insurance, he will prefer some insur¬ 
ance with an actuarially imfair premium to self-insurance, so long as the pre¬ 
mium is not too “unfair.” His preference in this regard will dq)end on the 
intensity of his risk aversion and the strength of the Law of Large Nuihbers 
in redudng 

As indicated above. Arrow concluded from this analysis that the absence of 
commercial insurance against some uncertain medical-care expenses provides a 
case for government intervention to provide such insurance. Dennis Lees and 
R. D. Rice [6] answered that tins insurance was not offered because of sell¬ 
ing and transactions costs. Arrow [2] replied, in effect, that such costs were 
dead-weight losses anyway, and indeed would be eliminated by compulsory so¬ 
cial insurance. It seems clear, however, that there is another and better -way to 
e:q>lain why some insurances are not offered commercially. It is to show that 
some, perhaps many, medical care expenses are not “insurable” in the stan¬ 
dard sense. 

In order for the welfare proposition given above to be valid, the costs of 
medical care must be random variables. But if such expenses are not com¬ 
pletely random, the proposition no longer holds. Ibe quantity of medical care 
an individual •f^ demand depends on his income and tastes, how ill he is, and 
the price charged for it. The effect of an insurance which indemnifies against 
an medical care ea^jenses is to reduce the price charged to the individual at 
the point of service firom the market price to zero. Even if the incidence of 
illness is a random event, whether the presence of insioance will alter the ran¬ 
domness of medical expenses depends on the elasticity of demand for medical 
care. Only if this demand is p^ectly inelastic with r^pect to price in the 
range from the market price to zero is an expense “insurable” in the strict 
sense envisioned by Arrow’s welfare proposition. 

Suppose, for example, that an indindual faces the probability =r ^ that 
he inill not be ack at all during a ^ven time period (event Ii) and so will 
donand no medical care, probability ^ that he wiH contiact sickness 1 2 , 

and probability pz = that he will contract “more serious” access /«. The 
petition of his demand curve for medical care d^iends on wMdi illness, if any, 
he contracts. In Figure 1, it is assumed that his demand curves D 2 and Dz 
are perfectly inelastic, and that his demand curve for the “no illness” case is 
identical with the y-axis. Without insurance, the individual faces the probability 
pi that he •wOl incur no medkal expenses, the probal^ty pz that he will need 
SO-units of noetffc^ care (whidr is assum^ to be priced at marginal cost), and 
the probalnlity pz that he will need 200 units of medical care at a cost of 200 
MC. Hie mean of this probability distribution (or the expected values of the 
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Price or Cost 



individxial’s medical care expenses) equals X 0 + X SO MC + 

X 200 MC) or 62,5 MC, Hence, an actuarially fair insurance which in¬ 
demnifies the individual against all costs of medical care could be offered at a 
premium P of 62,5 MC, Arrow’s welfare proposition indicates that the indi¬ 
vidual would prefer paying a premium of 62.5 MC to risking the probability 
distribution with the mean m = 62.5 MC, 

Suppose, howeva:, that the individual’s demand curves are not all perfectly 
inelastic, but are as P/ and jDs', Then the individual has to choose between 
facing, without insurance, the probability distribution (J4 XO+54 X50 
MC 4“ H X 200 MC) with a mean m of 62.5 MC, and pa 3 dng a premium 
of P = (^ X 0 -f >4 X 150 AfC + K X 300 MC) = 112.5 MC in order 
to obtain insurance. In sudi a case, he may well prefer the risk to the insurance. 

The presence of elasticity in the demand curves implies therefore that the 
individual will alter his desired expenditures for medical care because of the 
fact of insurance. The individual who has insurance which covers all costs de¬ 
mands medical care as thou^ it had a zero price, but when he purchases in¬ 
surance, he must take account of the positive cost of that care, as “translated” 
to him througji the actuarially necessary premium. Hence, he may well not 
wish to pmrchase such insurance at the premium his behavior as a purchaser 
of insurance and as a demander of medical care under insurance mates 
necessary.^ 

^Thls is exactly the same sort of ^%coxD^eiicy’* that Budianau has noted in * connection 
with the Britidi National Health Service. Individuals demand medical care as thoc^ it 
were free but in voting decisions consider the podtive cost of sudi care. Hence, they vote, 
through their representatives m the political process, to provide facilities lor less me<fical 
care &an they demand in the market. See [4]. 
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The presence of a ^‘prisoners’ dilemma” motivation makes this inconsis¬ 
tency inevitable.® Each individual may well recognize that “excess” use of 
medical care makes the premium he must pay rise. No individual will be moti¬ 
vated to restrain his own use, however, since the incremental benefit to him 
for excess use is great, while the additional cost of his use is largely spread 
over other insurance holders, and so he bears only a tiny fraction of the cost 
of his use. It would be better for all insurance beneficiaries to restrain their 
use, but such a result is not forthcoming because the strategy of “restrain use” 
is dominated by that of “use excess care.” 

If the demand for medical care is of greater than zero elasticity, the exis¬ 
tence of this “inconsistency” implies that inefficiency may well be created if 
individuab are forced, by taxation, to “purchase” insurance which indemnifies 
against some kinds of medical care e^>ense. For an efficient solution, at least 
some price-rationing at the point of service may be necessary. 

Suppose there are no significant income effects on the individual’s demand 
for medical care resulting from his pa 5 nnent of a lump-sum premium for insur¬ 
ance. In Figure 1, the inefficiency loss due to behavior under insurance, if that 
insurance were compulsory, would then be roughly measured by triangles 
ABC and DEF. These areas represent the excess that individuals do pay over 
what they would be willing to pay for the quantity of medical care demanded 
xmder insurance. Against this loss must be offset the utility gain from having 
these uncertain expenses insured, but the net change in utility from a compul¬ 
sory purchase of this “insurance” could well be negative. 

Moreover, if individual demands for medical care differ, it is posable that 
the loss due to “excess” use under insurance may exceed the welfare gain from 
insurance for one individual but fall short of it for another individual. It fol¬ 
lows that it may not be optimal policy to provide compulsory insurance 
against particular events for all individuals. Some events may be “insurable” 
for some persons but not for others. It also follows that some events, though 
uncertain, may not be insurable for anyone. If persons differ (a) in the 
strength of their risk aversion or (b) in the extent to which insurances of var¬ 
ious types alter the quantity of medic^ care th^ demand, an optimal state 
will be one in which various types of policies are purchased by various groups 
of people. There may be some persons who will purchase no insurance against 
some uncertain events. 

Insurance is more likely to be provided against those events (a) for which 
the quantity demanded at a zero price does not greatly exceed that demanded 
at a positive price, (b) for which the extent of randomness is greater, so that 
risk-spreading reduces the risk significantly, and (c) against which individuals 
have a greater risk-aversion. There is uncertainty attached to “catastrophic” 
illness, but it ^^pears that the elasticity of demand for treatment against such 
illness is not very great (in the sense that there is one and only one appropriate 
treatment). Furthermore, the “randomness” attached to such illnesses is rela¬ 
tively great, in the sense that they are unpredictable for any individual, and 
people’s aversion to such risk is relatively great. Hence, one would expect to 

*For a discussion of the prisoners’ dflemma problm, see [73. 
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find, and does find, insurance offered against such events. Similar statement 
might be made with respect to ordinary hospitalization insurance. 

There is also some uncertainty attached to visits to a physician’s office, but 
the extent of randomness and risk-aversion is probably relatively low for most 
persons. The increase in use in response to a zero price would be relatively 
great. One would not expect to find, and does not in general find, “insurance” 
against such events. Similar analysis applies to insurance against the cost of 
dental care, eyeglasses, or drugs. 

n. Moral Hazard 

It has been recognized in the insurance literature that medical insurance, 
by lowering the marginal cost of care to the individual, may increase usage; 
this characteristic has been termed “moral hazard.” Moral hazard is defined 
as “the intangible loss-producing propensities of the individual assured” [4, 
p. 463] or as that which “comprehends all of the nonphysical hazards of ri^” 
[S, p- 42], Insurance writers have tended very strongly to look upon this 
phenomenon (of demanding more at a zero price than at a positive one) as a 
moral or ethical problem, using emotive words such as “malingering” and “hy¬ 
pochondria,” lumping it together with outright fraud in the collection of bene¬ 
fits, and providing value-tinged definitions as “moral hazard reflects the haz¬ 
ard that arises from the failure of individuals who are or have been affected by 
insurance to uphold the accepted moral qualities” [5, p. 327], or “moral haz¬ 
ard is every deviation from correct hriman behavior that may pose a problem 
for an insurer” [3, p. 22]. It is surprising that very little economic analysis 
seems to have been applied here.® 

The above analysis shows, however, that the response of seeking more med¬ 
ical care with insiuance than in its absence is a result not of moral perfidy, 
but of rational economic behavior. Since the cost of the individual’s excess 
usage is spread over all other purchasers of that insurance, the individual is 
not prompted to restrain his usage of care. 

III. Deductibles and Coinsurance 

The only type of insurance so far considered has been an insurance which 
provides full coverage of the cost of medical care. However, various devices 
are written into insurance, in part to reduce the moral hazaixi, of which the 
most important are deductibles and coinsurance.* The individual may well 

’ In his oiigmal article, Arrow mentions moral hazard as a ‘practical limitation’* on the 
use of insurance which does not ‘^alter the case for creation of a much wider dass of insur¬ 
ance policies than now exist.” [1, p. 961]. However, Arrow appears to consider moral 
hazard as an imperfection, a defect in physidazL control, rather than as a simple response 
to price reduction. He does not consider the direct relationship which exists between the 
ex^ence of moral hazard and the validity of the welfare proposition. More importantly, in 
the controversy that followed [2] [6], moral hazard seems to have been completely over¬ 
looked as an explanation of why certain types of expenses are not insured commercially, 

* A deductible is the exdudon of a certain amount of expense from coverage; coinsurance 
requires the individual to pay some fraction of each dollar of cost. 
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prefer no insurance to fuD coverage of all e^>enses, but may at the same time 
prefer an insurance with these devices to no insurance.^ 

A. Deductibles 

Suppose the insurance contains a deductible. The individual will compare 
the portion he would attain if he covered the deductible and received addi¬ 
tional care free with the petition he would attain if he paid the market price 
for all the medical care he consumed but did not cover the deductible. If in¬ 
come effects are absent in figure 1, the individual will cover a deductible and 
consume 150 units of medical care when event /* occurs as long as the “ex¬ 
cess” amount he pa}^ as a deductible (e.g., area AGE for a deductible of 75 
MC) is less than the consumer’s surplus he gets from the “free” units of care 
this coverage allows him to consume (e.g., area SJB), If the deductible ex¬ 
ceeds 100 MC (at which point area AG'E' equals area H'J'B), the individual 
will not cover the deductible and will purdiase 50 units. Hence, the deducti¬ 
ble either (a) has no effect on an individual’s usage or (b) induces him to 
consume that amoimt of care he would have purchased if he had no insurance. 
If there are income effects on individual demands, because the deductible 
makes the individual poorer his usage will be restrained somewhat evmi if he 
covers the deductible. 

B. Coinsurame 

Coinsurance is a scheme in whidh the individual is, in effect, charged a posi¬ 
tive price for medical care, but a price less than the market price, ^e higher 
the fraction paid by the individua], the more his us^ will be curtailed. In 
Figure 1, if he had to pay OL of ea^ unit’s cost, he would reduce his usage if 
event h occurred from 150 units to 75 units. T^ smaller the price elastidly 
of demand for medical care, the less will be the effect of coinsurance on 
usage. 

It is possible for the restraining effect of coinsmance to reduce moral haz¬ 
ard enou^ to make insurance attractive to an individual who would have pre¬ 
ferred no insurance to full-coverage insurance. Indeed, there is an optimal ex¬ 
tent of coinsurance for each individual. The (ptimal extent of coinsurance is 
the coverage of that percentage of the cost of each unit of medical care at 
which the utilily gain to the individual from having an additional small frac¬ 
tion of tiie cost of each unit of care covered by insurance equals the utility 
loss to him upon having to pay for tiie “excess” units of care whose consmnp- 
tion the additional coverage encourages. If the tnarg inal gain from tiie cover¬ 
age of additional fractions of cost always exc^ds the mar^al indffdenty 
loss, he will purchase full coverage insurance; if the marginal loss exceeds the 
mar^nal gain for all extents of cmnsurance, the individual will purchase no 
insurance. If individual demands differ, the optimal extent of coinsurance will 
differ for differ^t individuals. 

‘Anow [1, { 9 . 969-731 ^ves some other arguments to eitidam why the individual win 
prefer insurance deductibles or coinsurance to insurance without such devices. 
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IV. Conclusion 

It is possible to condude that even if all individuals are risk-averters, some 
imcertain medical care expenses vrill not and should not be insured in an opti¬ 
mal situation. No single insmrance policy is “best” or “most effident” for a 
whole population of diverse tastes. Wndi. ejrpenses are insurable is not an ob¬ 
jective fact, but depends on the tastes and behavior of the persons involved. 

mIrk V. Pauly* 

'■'The author is assistant professor of economics at Northwestern University. Research 
for this paper was supported in part by a grant from the United States Public Health 
Service under the general supervMon of Professor James Buchanan. 
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The Economics of Moral Hazard: Further Omiment 

Mr. Pauly’s pt^ [3] has enriched our understanding of the phenomenon 
of so called “mord hazard” and has convindn^y shown that the optimality of 
complete insurance is no longer valid when the method of insurance influences 
the demand for the services provided by the insurance policy. This point is 
worth making strongly. In the theory of optimal allocation of resources under 
risk bearing it can be diown that c(»npetitive insurance markets will yield op¬ 
timal allocarion when the events insured are not controllable by individual be¬ 
havior. If the amount of insurance payment is in any way dependoit on a 
decision of the insiued as well as on a state of nature, then the effect is very 
much the same as that of any ezdse tax and optimality will not be adueved 
dther by the competitive system or by an attonpt by the government to sim- 
iilate a perfectly competitive system. For some earlior, less detailed, discus- 
dons of this point see [l,pp. 55-56], [2, pp. 961-62]. 

In this note, I would 1^ to stress a pomt whidi Mr. Pauly overlooks in his 
esdusive emphads on market incentives. Mr. Pauly has a very interestii^ sen- 
taabce: “The above analysis diows, however, that ^ response of seeking more 
medical care with insurance than in its absence is a result hot of moral per- 
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fidy, but of rational economic behavior.” We may agree certainly that the 
seeking of more medical care with insurance is a rational action on the part of 
the individuals if no further constraints are imposed. It does not follow that 
no constraints ou^t to be imposed or indeed that in certain contexts individu¬ 
als should not impose constraints on themselves. Mr. Pauly’s wording suggests 
that “rational economic behavior” and “moral perfid}?” are mutually exclusive 
categories. No doubt Judas Iscariot turned a tidy profit from one of his trans¬ 
actions, but the usual judgment of his behavior is not necessarily wrong. 

The imderlying point is that, if individuals are free to spend as they will 
with the assurance that the insurance company will pay, the resulting resource 
allocation will certainly not be socially optimal. This makes perfectly reason¬ 
able the idea that an insurance company can improve the allocation of re¬ 
sources to all concerned by a policy which rations the amount of medical ser¬ 
vices it will support under the insurance policy. This rationing may in fact 
occur in several different ways: (1) there might be a detailed examination by 
the insurance company of individual cost items allowing those that are re¬ 
garded “normal” and disallowing others, where normality means rou^y what 
would have been bou^t in the absence of insmrance; (2) they may rdy on 
the professional ethics of physicians not to prescribe frivolously expensive cost 
of treatment, at least where the gain is primarily in comfort and luxury rather 
than in health improvement proper; (3) they may even, and this is not as 
absurd as Mr. Pauly seems to think, rely on the willingness of the individual 
to behave in accordance with some commoidy accepted norms. 

The last point is perhaps not so important in the qjedfic medical context, 
but the author had clearly broader implications in mind and so do I. Because 
of the moral hazard, complete reliance on economic incentives does not lead to 
an optimal allocation of resources in general. In most sodeties alternative re- 
lationriiips are built up which to some extent serve to permit cooperation and 
risk sharing. The principal-agent relation is very pervasive in all economies 
and espedally in modem cmes; by definition the agent has been selected for 
his spedalized knowledge and therefore the prindpal can never hope com¬ 
pletely to check the agent’s performance. You cannot therefore easily take out 
insurance against the failure of the agent to perform well. One of the charac- 
terestics of a successful economic system is that the rdations of trust and con¬ 
fidence betweai prindpal and agent are suffidently strong so that the agent 
will not cheat even though it may be “rational economic behavior” to do so. 
The lack of such confidence has certainly been adduced by many writers as 
one cause of economic backwardness. 

The lesson of Mr. Pauly’s paper is that the price system is intrinsically lim¬ 
ited in scope by our inability to make factual distinctions needed for optimal 
pricing under uncertainty. Nonmarket controls, whether internalized as moral 
principles or externally imposed, are to some extent essential for effidency. 

Kenneth J. Aerow’^ 

*T1ie author is professor of economics, statistics, and operations researdi at Stanford 
Uidveiaty’. 
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The Intemational Flow of Human Capital: Comment 

In a paper published in the American Economic Review of May, 1966 [21, 
Herbert Grubd and Anthony Scott argue that the emigration of highly skilled 
individuals should be evaluated in terms of its effect on the income of the in¬ 
dividuals remaining in the country. Using this criterion the authors reason 
that “... emigration diould be welcome ...” whenever the following two con¬ 
ditions are met; “. . . first that the emigrant improves his own income and, 
second, that the migrant’s departure does not reduce the income of those re¬ 
maining behind” [2, p. 270]. The first condition is assumed to be met when 
the individual emigrates of ^ own free will. The second condition is deemed 
to be met in the case of a “... market economy where persons are paid their 
marginal product...” and hence where “. . . the emigrant removes both his 
contribution to national output and the income that gives him a claim to this 
share so that other incomes remain unchanged” [2, p. 270]. The authors ac¬ 
knowledge that emigration may cause a redistribution of income by changing 
the marginal products of the remaining people, but they argue that “... since 
the brain drain involves rather small numbers of people, these effects are 
likely to be small enough to be safely considered negligible” [2, p. 270]. Gru¬ 
bd and Scott then conclude that a reduction in the welfare of the remaining 
population could only arise out of short-rtm adjustment costs or failures of the 
free market to allocate resources efiSdently (i.e., the case of external econo¬ 
mies or the case of market failure remedied through activities of the govern¬ 
ment). In the case of externalities, Grubel and Scott distinguish between ex¬ 
ternal economies which are assodated with the personal characteristics of the 
emigrant and external economies which are associated with his profession. In 
regard to external economies assodated with the emigrant’s profession, the au¬ 
thors state that: 

... if a typical doctor’s work contains a large measure of social benefits 
for which he does not get compensated, these benefits are lost to sodety 
only for the length of time required to train another person to taJke h^ 
place as a doctor. It therefore follows that in many of the wdl-known 
instances of genuine external effects in consumption or production, emigra¬ 
tion imposes only short-run frictional costs to sode^ which disappear in 
the long run. [2, p. 271] 

Finally, having found that oifiy minor or temporary losses in income could 
result from emigration of the highly skilled, Grubel and Scott conclude by 
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stating: “A good case can therefore be made for a continuation of present pol¬ 
icies and the free movement of human capital throu^out the vorld” [2, p. 
274]. 


I 

The rffiults of the Grubel and Scott anal 3 rais if applied to an imderdevel- 
oped country, for example, tell us that the remaining population of the under- 
devdoped nation is not adversdy affected if hi^y shilled individuals leave. 
This seems to be a rather amazing condusion in view of the fact that the 
shortage of skilled persoimel is generally considered to be a major factor in 
preventing the economic development of such nations. The fact is, however, 
that the condusion of Grubd and Scott is arrived at only because of an error 
in their analysis. The error is found in the statement “in a market economy 
where persons are pdd their margmal product” which, literally interpreted, 
implies that all «nployed pmsons are paid their margind product. This is not 
true, of course, because it is only the marginal worker who receives the full 
value of his marginal product with all workers being paid only what the mar¬ 
ginal worka: is worth. Hence if we look at a market economy at two points in 
time, first with » billed workers and a given quantity of other factors of pro¬ 
duction (induding unskilled workers), and second with n — 1 skilled workers 
and the same quantity of the other factors, it is true that there will be no 
reduction in the income available for the remaining factors of production (i.e., 
income available to the remaining skilled workers and the constant quantity 
of other factors). On the other hand, if we start at the same initial equilib¬ 
rium position and than compare it to a new equilibrium position with the 
economy now having n — 2 or fewer skilled workers, we will find that the 
income available for tire remaining population has been reduced, since while 
the first skilled emigrant will reduce national product by an amount equal to 
bis income, the second and each succeeding emigrant will reduce national 
|»vduct by an amount which is greater than the income which they had been 
recdving in the initial dtuation. Consequently, the Grubel-Scott analysis holds 
only for the marginal-sikilled worker and emigration of significant numbers of 
higjily skilled individuals does tend to reduce the income of the remaining 
population. 

The crux of the matter can be illustrated by using Figure I, in which is 
plotted the marginal product for hi^y skilled workers (plotted as rectangles 
as opposed to a smooth curve in order to see more dearly the effect of the 
withdrawal of inffividual workers) m a perfectly competitive economy. It is 
assumed that initially there are five skilled workers in the economy but that 
in the absence of emigration restrictions, three of the five skilled workers will 
leave the country. The initial total product of the economy is the sum of the 
areas under rectangles A thiou^ E, and IFi is the initial wage paid to alriltpH 
workers. The question then is what effect does the emigration of the three 
skilled workers have cm the income of the r emaining population? 

Accordi^ to thdr argument Grubel and Scott would apparently analyze 
tins mtuation as follows: Emigration of the fifth skilled worker reduces na¬ 
tional product by rectan^e E which is the income of the skilled worker, and 
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hence there is no reduction in the income available for the remaining popula¬ 
tion (i.e., the remaining four skilled workers plus the rest of the country's 
population). Once the fifth skilled worker has left, the wage paid to skilled 
workers will increase to Ws and emigration of the ifourth skill^ worker then 
reduces national product by rectangle D, which is now the income of the 
fourth skilled worker and hence there is no reduction in the income available 
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for the remaining population (which is now the remaining three skilled work¬ 
ers plus the rest of the country’s population). Once the fourth skilled worker 
has departed, the wage paid to skilled workers will increase to Ws and thus 
emigration of the third skilled worker reduces national product by rectangle 
C, which is now the income of the third skilled worker and hence there is no 
reduction of the income available for the remaining population (which turns 
out to be finally the remaining two skilled workers plus the rest of the coun¬ 
try’s population). 

Actually, the Grubel-Scott argument is nothing more than a series of sep¬ 
arate static comparisons of an economy with and without the skilled worker at 
the margin. In terms of the above example, the Grubel-Scott approach, as im¬ 
plied in their article, is not to compare an economy with five skilled workers 
to an economy with two skilled workers but rather to compare an economy 
with five skilled workers to an economy with four skilled workers and then to 
compare an ea>nomy with four skill^ workers to an economy with three 
Allied workers, and so on. 

Ibis approaA is erroneous because in attempting to deal with the emigra¬ 
tion of two or more Ailled workers the argument citifies some Ailled work- 
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ers as both emigrants and part of the remaining population. More precisely, in 
terms of the above example, the Gmbel-Scott approach -would classify the 
fourth skilled worker as “remaining behind” until emigration of the fifth 
skilled worker has increased the income of the fourth worker at the expense of 
the other factors of production. Since the other factors of production are 
owned by individuals who are a part of what will actually be the remaining 
population while the fourth skilled worker is not, it is at this stage that the 
income of the remaining population is reduced. Of course, keeping the fourth 
skilled worker in the “remaining population” category until after this redistri¬ 
bution of income and only then reclassifying him as an emipant gives Grubel 
and Scott thdr conclusion that emigration of the fifth and fourth skilled work¬ 
ers does not reduce the income available to the re m ai n i n g population. The 
Grubel-Scott anal}^ in turn would keep the third skilled worker in the re¬ 
maining population category -until after emigration of the fifth and fourth 
-workers has increased the income of the third, again at the expense of the re¬ 
maining population. Only then is the third skilled worker reclassified as an 
emigrant. 

Clearly, if one is to analyze the effect of the emigration of hi^y skilled 
workers on the income available to the remaining population one must specify 
at the outset which skilled workers, in the absence of emigration restrictions, 
will emigrate (and hence cannot be considered part of the remaining popula¬ 
tion) and which skilled workers -will remain in the country, 

Ctee must then compare the income of the population remaining after all 
skilled emigrants have departed to the income the same population had been 
recaving prior to the departure of the dulled workers. In terms of our exam¬ 
ple, one should compare the income of the population which -will be left if the 
three skilled workers are allowed to emigrate to the income available to the 
same people if the three skilled workers had been forced to re main. This is 
certainly the appropriate comparison since if the country allows free emigra¬ 
tion it will end rp with onty two skilled workers whereas if it prevents emigra¬ 
tion of the hi^y skilled it will be able to retain its origjnd supply of five 
skilled workers, b our example, the remaining population (or what -will be the 
remaining population if free emigration is allowed) consists of the given non- 
hi^y-skilled population plus the two skilled workers who will not emigrate. 
The income available to the remaining population then consists of the -wages 
paid to the first and second skilled workers plus the income of the other fac¬ 
tors of production. As can be seen from Figure 1, prior to emigration of the 
three hi^y skilled workers the income of what will be the remaining popula¬ 
tion condsts of rectangles A and B plus the area above Wx in rectangles C and 
D. After emigration of the three skilled workers, the income available to the 
remaining population consists only of the area in rectan^es A and B. The in¬ 
come of the remaining population has thus been reduced by the shaded areas 
m rectan^es C and D. Qearly the income of the remaining population al-ways 
tends to be reduced when a free market economy loses two or more hi^y 
ddlkd workers. Consequently, on the basis of the authors’ second criterion 
(i.e., that there be no reduction in the income of the remmning population) 
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their recommendation “for a continuation of present policies and the free 
movement of human capital throu^out the world” is unjustifiable. 

It should be noted that the above argument is a general one, applicable to 
unskilled as well as skilled labor. While the emigration of dther skilled or un¬ 
skilled workers will tend to reduce the income of the remaining population, 
there is an important difference between the two classes of labor in terms of 
the distributional effects of emigration. Emigration of unskilled labor, while it 
will reduce the income of the remaining population, will also have the favor¬ 
able effect of bringing about a more equal distribution of income by raising 
the wages of the remaining unskilled workers at the expense of other factors 
of production, including skilled workers. Emigration of skilled workers, on the 
other hand, i«ill not only reduce the income available to the r emaining popula¬ 
tion, but it will also tend to redistribute income from unskilled labor to the 
remaining skilled workers. Hence emigration of the highly skilled reduces the 
income of the “poor” and increases inequality of income. Because of this ad¬ 
verse effect on income distribution and because Grubel and Scott’s own find¬ 
ings show that some countries are losing a significant number of highly skilled 
workers,^ one must have serious reservations about the authors’ conclusion 
that the redistribution effects can be ignored.^ 

n 

Another weakness in the Grubel and Scott argument is their use of absolute 
reductions in present income as the criterion for determining whether or not 
emigration has an adverse effect on the remaining population. The selection of 
this criterion forces one into a comparative static analysis of emigration and 
prevents one from analymg dynamic effects. In considering two alternative 
polides (i.e., allowing the emigration of highly skilled workers and preventing 
sudi emigration) one must ask what is the opportunity cost of choosing a 
^ven polity? In the case of migration of higjily skilled workers the opportu¬ 
nity cost of allowing emigration is the income which would have become avail¬ 
able to the remaining population if the hi^y skilled workers had not left the 
country. The use of opportunity cost leads to the conclusion that there can be 
no objection to emigration whenever the following two conditions are met; 
(1) the emigrant improves his own income and (2) the migrant’s departure 
does not force the remaining population to relinquish either part of their pres¬ 
ent income or future increases in income. Even thou^ we have already ^own 
that present income of the remaining population will be reduced through emi¬ 
gration of the hi^y skilled, the adoption of this second condition leads to 
different conclusions than those reached by Grubel and Scott in other parts of 
thdr analyds. 

first, it diould be noted that a reduction in present income will tend to 

^ For example, the authors have found that Greece and Ireland exhibit “. .. what mn^ 
he conadered a substantial annual outflow of scientists and en^neers to the United States, 
given the size of the educational efforts of these countries.” [1, p. 3731 

’Burton Weisbrod [5, p. 27S] and Brinley Thomas [4, p. 493] have also qnestibned 
minimimig the distributional effects. 
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reduce future income by a larger amount than the absolute reduction in pres¬ 
ent income, since a reduction in present income also reduces saving and hence 
investment, which in turn reduces the ability of the economy to generate in¬ 
creases in income. Second, since the highly skilled individual who emigrates 
will have had a higher-than-average income, he will in all probability have had 
a hi^er-than-average amount of saving. His loss will then tend to reduce the 
per capita saving of the country and hence par capita investment. This in turn 
means that future per capita income of the remaining population will be less 
than it would have been if the hi^y ^led emigrant had not left. 

Next, in regard to external economies which might be associated with the 
profession of the emigrant, it is true that the country of emigration can re¬ 
store income reductions wMch result from the loss of external economies pre¬ 
viously provided by, say, a doctor who has emigrated, by training another 
doctor to take his place. This point is, however, that ceteris paribus (including 
the educational e^)enditure to train an additional doctor), die remaining pop¬ 
ulation would have been better off if the emigrant doctor had not left. If the 
doctor had remained, the given educational expenditure would have eventually 
increased the number of doctors and hence increased the amount of extern^ 
economies provided by doctors. Consequently, there is an opportunity cost for 
the remaining population in the form of relinquished future income in allow¬ 
ing the emigration of individuals who provide external economies as a part of 
their work.* 

Finally, it is true, as the Grubel-Scott analysis implies, that the emigration 
of college students (or the failure of students studying abroad to return) does 
not reduce the income of the remaining population, since the students have 
never been employed and hence have never contributed to national product. 
Nevertheless, while the remainii^ population does not experience a reduction 
in present income through student emigration, it is forced to forgo additional 
income since if the students had remained or returned and had become em¬ 
ployed (it is assumed that we are dealing with more than one student) they 
would have increased national product by an amount in excess of the income 
they would have received. (If n college graduates who have equal ability enter 
the labor force, the nth graduate hired will have a marginal product equal to 
his wage while the other graduates will recdve the same wage but will have 
marginal products higher than the wage received.) The excess addition to na¬ 
tional product will accrue to other factors. 

The above arguments have establidied that there is a significant opportu¬ 
nity cost in terms of both present and future income forgone for the remaining 
population of a country in allowing highly skilled individuals to emigrate. The 
actual decision as to whether or not a givai country should restrict the emi¬ 
gration of an or a segment of its highly skilled population is basically a value 
judgment, however, since the decision involves improving the welfare of the 
general population at the expense of mterference with the freedom of the indi- 

’Hiomas argues that since there are likdy to be large discrepancies betwe^ niflfgfrml 
net soda! product and income in uncterdeveloped countries, these countries stand to 
Gose) large marginal external economies if their sui^ of ridlled workers is increased 
(decreased) [4, k>. 4<>3-94l, 
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vidual to better himself by moving to another coimtry in order to obtain a 
hi^er income. 

Nosman D. Aitken* 

* The author is as^tast professor of economics at the University of Massachusetts. He 
widied to express his appreciation to John Moore, Hans Jensen, Vadav Holesovsky, Richard 
Martin, Fra^ Smith and the referee for their helpful comments. 
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The Litematioaal Flow of Human Capital: Reply 

If a person is paid his true marginal social product, his emigration leaves 
tmchanged the incomes of those remaining in the country from which he 
leaves, except for the redistributive effects of government taxation and spend¬ 
ing. Mr. Aitken’s comment has failed to prove that this proposition is invalid. 
AH Aitken has shown is that a large number of marginal changes over a rele¬ 
vant time period is equivalent to a nomnarginal change. This a rather well 
known proposition whose introduction does not show our anal}rsis to be “in 
error,” but extends it. Whether such an extension is a useful exercise and 
whether it is sufficient to establish that “there is significant opportunity cost 
in terms of both present and future income for the remaining poptdation of a 
country in allowing hi^y skilled individuals to emigrate” as Aitken claims, 
depends on four factors. 

First, can the skilled-person migrations of recent years be described as mar- 
gmal? Since our and Aitken’s analyses are comparative statics, it is necessary 
to cormd^ periodic flow data, such as aimual statistics, and not the cumu¬ 
lated amount of former migration. The basic data on which such judgments 
must be based have been made available by the U.S. Immigration and Natu¬ 
ralization Service 171. Elven if one takes these data as valid, there ronain the 
difficulties of estimating the stock or current output of highly skilled pecqile in 
individual countries, for which very few meaningful data are available, and 
then d eciding at wW magnitude of emigration a margmal change beromes 
noTiTwarg inal, that is at .1,1.0,10.0, or,25.0 per cent of current output Aitken 
has made no contribution to the solution of these difficulties. In our judgment 
emigration of hi^i^ skilled persons in recent years for most countries has 
beenmargnal. 
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We arrive at this judgment in part because we have found the official U.S. 
immigration statistics to be highly misleading.^ Immigration authorities are 
unable to ascertain the true level of schooling of persons who upon entering as 
immigrants indicate their professions as “engineers,” “biologists,” “econo¬ 
mists,” etc. Furthermore, the data fail to indicate where the schooling was ob¬ 
tained and how many of the immigrants return later. In a recent study these 
biases of the official statistics were shown to be substantial. Whereas the U.S. 
gain from Sweden over a given period was alleged to be 106, after proper ad¬ 
justment for true schooling levels and return migration, Sweden’s loss came to 
only 26 [2]. 

Second, the correct analysis of the effects of the nonmarginal emigration of 
highly skilled persons is more complicated than Aitken realizes. Consider the 
normal schedule of the marginal productivity of labor in Figure 1. The emi¬ 
gration of Liio unskilled workers in the long nm leads to a rise in wages from 
OWq to OTFi, but the total income gained by the remaining labor, WoACW^y 
is smaller than that lost by the owners of capital, WqBCWi. The deadweight 
loss ABC is, of course, the effect “discovered” by Aitken. 

However, let us now consider what happens if I^Lo skilled workers leave. 
From the economist’s point of view the essential difference between skilled 
and unskilled workers is that the former have accumulated a certain amount 
of human capital. Recent analyses of the concept of human capital [1] [6] 
have stressed the long-run substitutability of human and physical capital in 
production fxmctions and in the formation of capital. Therefore, the emigra¬ 
tion of highly skilled persons reduces a country’s total stock of social capital 
just as does the export or destruction of physical equipment. If the validity of 
this basic proportion is granted, it follows that the emigration of LqLx skilled 
workers shifts down the MPL schedule of unskilled labor because of the reduc¬ 
tion in the stock of social capital. Any shift downward reduces the size of the 
deadwei^t loss. We have diown elsewhere [4] that the loss is completely elimi¬ 
nated if the value of the anigrants’ human capital is equal to the country’s per 

^ A detailed analysis of their shortcomings has been presented in [31. 
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capita endowment of human and physical capital, making the normal assump¬ 
tions about constant returns to scale and absence of external effects.* On the 
other hand, the welfare loss can be greater than the one associated with the 
emigration of unskilled workers if the value of the human capital taken 
along substantially exceeds the per capita endowment, so that the shifted 
MPL curve intersects the line L^C far below point i4 so as to produce a dead- 
, weight loss triangle larger than ABC appearing in the marginal productivity 
of capital schedule.® It should also be noted that the proper incorporation of 
human capital into the analysis affects the conclusions about income distribu¬ 
tion reached by Aitken in rather obvious ways. Furthermore, we wish to point 
to the fact that the analysis abstracts from short-run losses incurred while^ 
human and physical capital are reallocated. We have analyzed these in [4]. 

Third, we consider the logical validity of Aitken’s argument that future in¬ 
come of the remaining popxdation is reduced because the highly skilled emi¬ 
grant would have had above average savings and raised society’s per capita 
endowment with capital, labor productivity, and total income. This argumeait 
neglects entirely the fact that the owner of capital retains claim to its mar¬ 
ginal productivity. In the absence of externalities and in equilibrium the mar¬ 
ginal utility of borrowed savings is just equal to the last dollar spent on inter¬ 
est, whidi in turn is just equal to the marginal utility the borrower could have 
obtained by spending that dollar on other goods and services. Thus, according 
to economic theory the public remaining bdund should be indifferent as to 
whether the emigrant accumulated his savings in one country or the other. 
Naturally, for nonmarginal changes this marginal anal 3 ^is has to be modified 
in ways rather obvious from the preceding discussion. 

Fourth, we turn to the validity of the estimate of the value of externalities 
associated with the profession of an emigrant. Our point has been in the past 
[5] that society loses the positive externalities of a medical doctor’s work 
only for as long as it takes to train a replacement. This argument assumes the 
existence of a market mechanism, supplemented by rational government action 
to adjust for the externalities through the provision of subsidies in the train¬ 
ing of doctors, which causes society to have a determinate stock of physicians 
that tends to optimal, given society’s alternative uses of resources and tastes. 
For this reason, the loss of one doctor creates incentives to replace him and 
return to the optimum stock. Aitken’s argument implies that &e loss of one 
doctor reduces society’s stock for all future times and therefore leads to a loss 
of the externalities he would have provided for an infinite period in the future. 
Such a model may describe conditions of the medical profession in the United 
States at present but we are dubious about its general validity. When govern- 

^ Given a Enear homogeneous production fimction, equi-proportionate reductions in the 
f^tozs of production leave rdative prices of these factors undhangedL Therefore, the new 
marginal productivity of labor schedule must go through point A if labor and soi^ capital 
are reduced in equal proportions. 

’In [4] we have shown that in 1957 the value of total human plus physical capital per 
person in the United States was approximately $14,400. The human capital value of a 
person with two years of college education that same year was $14,30a Farther research 
is required to obtain siTv>ilflT estimates for other industrial and the less developed countries, 
where capital endowment per person is lower but where the cost of instruction and eamings- 
foregone components of human capital formation are lower also than in the United States. 
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ments dedde to build medical schools they are subjected to pressures from en¬ 
gineers, natural scientists, and others to provide something that from society's 
point of view resembles an optimum mix and level of practitioners in the var¬ 
ious professions. 

Herbert G, Grubel'*' 
Anthony D. Scott* 

6. Grubd is associate professor of finan ce at the University of Pennsylvania; A. D. 
Scott is professor of economics at the Univeraty of Briti^ Columbia. While writ^ this 
Reply the first author was supported by grant GS 1678 from the National Science Founda¬ 
tion. 
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Returns to Scale and the Spacing of Isoquants: Comment 

Levenson and Solon [2, pp. 501-5] show that as input quantities are in¬ 
creased isoquants become closer together, are evenly spaced, or become 
farther apart, as marginal returns to scale are increasing, constant, or de¬ 
creasing. Spacing and marginal returns are examined along a vector with the 
two inputs varied by equal percentages, and the production function is 
assumed to display ^t increasing, then constant, and finally decreasing, 
marginal returns to scale. 

As early as 1911 Edgeworth [1, p. 363] perceived that marginal returns to 
Bcale should logically be measured along the expansion path the firm 
actually utilizes (isodine), and not along a vector. It is the purpose of this 
comment to examine spacing and marginal returns along both vector and 
isodine expansion paths. It is ^own that increasing marginal returns con¬ 
tinue on an isodine after the pdnt of constant marginal returns has been 
readied along a vector. 

Let Q, X, and Y, be quantities of output and two inputs, h be the scale 
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coefficient, and a and b be arbitrary positive constants. Then: 

(1) Q^f(X,Y) 

(2) k=‘aX + bY 


Isoquants become closer, are evenly spaced, or become farther apart, and 
marginal returns to scale are increasing, constant, or decreasing, as: 



From (1) and (2): 


dk _ a(dX/iY) + b 
Iq ~ fx(dX/dY) +fT 


and: 


d^k [fxidX/dY) +fT]ad/dQ(,dX/dY) 

dQ^ ~ \fx(dX/dY) +/r]» 

[aidX/dT) + b][(dX/dY)fxx(dX/dQ) 

_ + (dX/dY)fxT{dY/dQ) +fxd/dQ(dX/dY)] 

\fx(dX/dY) +/r]» 

[ajdX/dY) + b]\fxY(dX/dQ) +/rr(dr/dQ)l 
\fx(dX/dY) +/r]* 

Smc&d/dQ{dX/dY) = ifiX/dY^)(dY/dQ), {dX/djQ) = {dX/dr){dY/dQ), and 
{iQ/dY) =fx{dX/dY)->rh, then: 

[afx + bfx](d»X/dY^) - {aidX/dY) + 6] 

^ __ • \SxxidX/dY)^ + 2frT{dXldY) +/y r] 

dQ* \Sx{dX/dY) +/rl» 


along either vector or isocline expansion path. In the vector case: 


( 5 ) 


dX 

Ily 


= XIY, 


d^X 

Iy* 


0 


and hence: 

d^k -[a(X/Y) + b]\fxx{X/Y)^ + IfxTjX/Y) -h/rv] 

de» [fx{X/I0+/r]» 

along a vector expansion path. 

To determine the shape of an isodme, the function:. 

(7) f? = g + X[«-aX-ftrl 

is partially difierentiated with respect to X and F to yidd: 
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00 

-- fx — — 0 

dX ^ 

(9) 

dG 

-= /j._XJ = 0 

dT 


for maximum Q, for each h. Total differentiation of (8) and (9) yields: 

—fxfYY 
d Y fxfxY — frfxx 

which is the slope of an isocline. Substitution of (8), (9), and (10), into (4) 
gives: 

. ^_ hxfrr - fxT^ _ 

dQ^ X[—+ 2fxfYfxY — fY^fxx] 


along an isocline expansion path. 

At the point of maximum marginal returns to scale (equally spaced iso¬ 
quants) along a vector, (6) indicates: 

fxxiX/Y)^ + 2 fxY{X/Y) +/rr = 0 


or: 

( 12 ) 


fxY = 


] jxx { X / Y )^ +/rr] 
2(X/I0 


Substituting (12) into (11) shows that along the isocline passing through 
the same point: 

^ ^ dQ^ -^(X/r}[fxfYr+frfxxiX/Y)][fx(X/¥)+fT] 

Within the region of diminishing marginal productivity for both inputs and 
except for the case of the squared term equal to zero, isoquants are still be¬ 
coming doser together at this point on the isodine and the point of maxi¬ 
mum marginal returns has not yet been reached. 

John W. Rowe, Jr.* 
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BOOK REVIEWS 

General Economics; Methodology 

Essays in Economics: Theories and Theorizing. By Wassily Leonttef. New 
York and London: Oxford University Press, 1966. Pp. xii, 252. $6.00; 
paper, $2.50. 

This collection spans 30 years of writing. Most of the articles are theoretical, 
but many concern practical problems which were topical at the time. They 
cover a wide range of subjects and in the mm are readable and enli^tening, 
■vnth little maliiematics and with an occasional dash of polemics. All that can 
be done in this review is to discuss some of the more important essas^, num¬ 
bered here as in the book. 

n, in a dynamically unstable S 3 retem the variables grow in absolute value 
and so do any errors. Leontief suggests that it mi^t be better to test such 
systems by examining the movements backwards throu^ time rather than for¬ 
wards. This interesting view, however, ignores two points, firstly, long-past 
data are hard to come by. Secondly, the errors only tend to grow at the same 
rate as the true values so that they do not really become more serious. 

Ill, Samuelson’s Correspondence Principle advocates we ignore unstable 

systems. Then Leontief a^s (p. 36) “_how would we go about e:^laiiung 

the rapid and apparently limitless growth of the modem Western econormes?” 
There is a confusion of the concepts of growth and instability here. The equi¬ 
librium may be growing over time and yet be stable in the proper sense ^t 
the disequilibrium (absolute or perhaps oidy relative) tends to zero. Economic 
growth is quite common; increasingly dominant disequilibrium is not 

After a carping attack in Chapter V on what he calls implicit theorizing, 
mainly by the Cambridge economists of the 1930s, the author pays his re¬ 
spects to Marx in his essay VI. He bdieves that Marx’s accusation of “feddr- 
ism” in the Classics’ value theory is largely wrong, but that he had valuable if 
not comprehensive things to say about economic crises. Without accepting his 
theoretic^ analysis of long-run tendencies, Leontief praises Marx for his em¬ 
phasis on real institutions and empirical data and for his breadth of vision. 

Part Two (VII) opens with &e well-known short 1936 artide in which 
Leontief maintains that the essential difference between Keynes and the Clas¬ 
sics is the former’s denial of the “homogeneity postulate” in the labor market. 
In a 1948 essay (VIII), however, he also stresses the importance of the li¬ 
quidity trap. 

DC, Leontief bases his critidsm on Patinkin’s theory on the contentions 
that “. . . using paper money as a medium of exchange” and “Since monty 
does not enter in his utility . . . the exc^-demand functions for real cam- 
modities are homogeneous of degree zero in prices and are not independent 
To get these results, however, it is necessary to keep money out of the budget 
-equation, and it is not eaty to see how this can be done if it is financing trans- 
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actions. "Whether mon^ enters the utility function or not is largely irrelevant 
to the issue. 

X is a 1946 article that shows that astute “take it or leave it” bargaining 
by one party in a conflict situation leads to an efficient distribution of com¬ 
modities. Since the other side is not allowed any bargaining power, however, 
the analysis is not so directly a^^licable to guaranteed aimual wage agree¬ 
ments and bilateral international trade agreements as the author thmks. 

XI, the famous 1933 article on “The Use of Indifference Curves in the 
Analysis of Foreign Trade” shows Leontief at his anal 3 ^c best. The tech¬ 
niques he hdped make standard “_may partly explain the highly developed 

interchange of commodities between countries with similar industrial struc¬ 
ture” and also show how an offer curve is distorted by an import duty. 

Xn, Leontief’s loi^ 1936 article on index numbers was written indepen¬ 
dently of Staehle’s 1935 classic. He demonstrates an ambiguity in the “ideal 
price index” even when calculated from the point of view of a givei utility 
levd. Granted, but this inconsistency can be avoided by first defining the 
“ideal quantity index” at given prices and then deriving the corresponding 
price index to satisfy the total expenditure criterion. Even this measure is not 
p«fect, however. For example, consider situations 1, 2 and 3, with prices the 
same, and income twice as in 1 as in 3. With prices in 2 as base, the 
index of quantity in 1 is higher than in 3 but not necessarily twice as hi^, 
and the corresponding price index may diow a difference between 3 and 1. 

Leontief tries to solve the index number problem by defining the quantity 
index in terms of fixed proportions among quantities, but this tri(^ little 
appeaL Tius index is imperiect in the same sort of way as the one discussed 
above. Notice that the proportions are selected arbitrarily. What makes Hicks’ 
analogous theorem on composite goods work is that he assumes that the pro- 
portioiffl (between prices) are fixed by the market. Similarly, ri^d omiple- 
mentarity among commoffities would suffice. Incidentally, if Leontief’s general 
ideas were acc^table, why conrider only fixed proportions? Ihe composite 
ba^et could be defined by any curve in the relevant space provided it cut 
continuously hi^er indifference curves. 

XV, in tito 1958 article, Leontief attempts to reduce the complicated busi¬ 
ness of economic growth to a very simple form, but this leads to several unsat¬ 
isfactory features, hi each period, a decision is made to consume so much and 
to invst so as to achieve some constant stream of future consumption. When 
the next period arrives, however, consumption is changed, and ffie dedsion- 
makers never learn from thdr mistakes. Planning for a nonconstant stream of 
future consumption is not allowed, despite the growth environment Finally, 
tastes are assumed never to (hange. In his r^ly to a comment by Fred M. T. 
Westfidd, Leintief fails to realize that the indefinite future does enter his 
preset utility function, and consequently misses the real difference between 
his and Frank Ramsey’s modd, which is that Ramsey allows a free chdce of 
the planned pattern of future consumption to be made in the present Hprigjon 
pedbd. 

’ In XVH, a sinqfle modd oS growth is used to examine empirically how 
much aid rich countries need to give to underdevdoped ones to bring the lat- 



BOOK REVIEWS 


553 


ter’s growth rates up to the former’s. Apart from the obvious dangers of over¬ 
simplification, the model contains a serious flaw. The growth rate of a recipi¬ 
ent country is raised by the transfer of capital, but the donor’s income is still 
allowed to grow as if the transferred resources were invested domestically. 
Since in fact the aid must slow down the donor’s growth, the problem of the 
gap, as such, is reduced. 

lliis review has concentrated on various criticisms of the more interesting 
essa}^. But these are mere minor blemish^ when compared with the wealth of 
insist, technique, and the e^ositional skill which dominate the whole collec¬ 
tion. There must be few economists indeed who could not profit from a se¬ 
lected reading (or rereading) from it. 

M. McManus 

University of Birmingham 

Price and Allocatiou Theory; Related Empirical Studies 

The Theory and Empirical Analysis of Production. Edited by Muksay Bsown. 

New York: National Bureau of Economic Research, 1967. Pp. x, 515. 

$12.50. 

In the 1950s Professors Solow, Abramovitz, Kendrick and others presented 
us with evidence that our knowledge of the factors that have contributed to 
economic growth is very limited. Their evidence suggested that increases in 
labor inputs and in the stocks of physical assets have accounted for only a 
small part of the growth in various measures of aggregate output Apparently 
other factors were mudi more important; unfortunately our knowledge of 
these other factors and how they influenced production was quite limited. Ap¬ 
propriately these early studies gave rise to an enormous number of studies 
whose object it was to dose this ignorance gap. The object of many studies 
vnis to introduce new variables into the production function analysis or to im¬ 
prove the measures of the old labor and capital variables. As a logical comple¬ 
ment to these studies other work was designed to develop more general func¬ 
tional forms for use in empirical production function analysis. The now well- 
known CES function resulted from such work. The early studies made use of 
fiiristmg data, but as work progressed the need to devdop new and mote ap¬ 
propriate data for dosing the ignorance gap became apparent. After roug^y 
ten years of work it is time that we assess the progress that we have made, 
and to chart a provisional course for the next few years. This book serves this 
function well, and economists, especially those working in applied ecoimmet- 
rics and in economic growth, will find it a useful addition to Ihdr library. 
That some disa{q>ointment was expressed in the book concerning the progress 
to date seems unimportant, for the subject itsdf (production and economic 
growth) remams impbrtant and an accurate assessment valuable. 

After an introduction by the editor, the book opens with a very readaWe 
(and enjoyable) chaptar by Professor Paul Dou^bs on the <tevelq[»nent of 
^ Cobb-Douglas productirm functiori. Since Douglas’ early work prorided a 
basis for much of the work in the last decade, its indurion in this volume & 
usefuL 
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Following these chapters, the book is divided into three parts. Part one 
contains chapters by Professors R. M. Solow and Marc Nerlove. In his chap¬ 
ter Solow points to a number of developments that may be useful in further 
empirical production function analjrsis and points to a number of defects in 
past studies. The Nerlove chapter represents a comprehensive review and 
evaluation of the work with CES and related fimctions; the chapter contains a 
detailed discussion of the sources of bias in various estimates of the elasticity 
of substitution. Unfortunately the biases are many and offsetting, and conse¬ 
quently it beccffnes impossible to identify one set of estimates as being clearly 
sxiperior to the others, as far as bias is concerned. Though it has been two or 
more years since this chapter was written, the state of the art as far as CES 
estimation is concerned remains much the same. Graduate students should 
find this chapter a useful supplement to their course work in econometrics and 
economic theory. One minor point, Nerlove’s criticism of C. E. Ferguson’s 
work (p. 98) does not seem justified. 

The second part of the book presents some new and promising approaches 
to production function analysis. The chapter by Michael Gort and Radford 
Boddy presents a refinement of the vintage models by taking account of the 
fact that new capital and old capital are combined in production, and that old 
investment does affect the productivity of new in a direct sense. The empirical 
part of the study makes use of data on the electric power industry and seems 
to avoid many of the aggregation problems encountered in other studies. The 
chapter by Murray Brown and Alfred Conrad reports an attempt to explain 
differences in productivity in manufacturing industries using data on educa¬ 
tion of the labor force and on research and development. As the authors rec¬ 
ognize, it is possible to raise questions concerning the data and estimation 
procedures used; however, the study is certainly a step in the right direction 
and the results reported are provocative. The chapter by Zvi Griliches pre¬ 
sents tests of the Cobb-Douglas hypothesis and Cobb-Douglas cross section 
production function estimates introdudng productivity variables, such as me¬ 
dian age of employees, and proportion of females in the industry labor force. 
This too is a step in the ri^t direction. The returns to scale discussion (pp. 
305-7) is interesting. In the chapter by Robert Eisner some preliminary Cobb- 
Douglas estimates are reported; McGraw-Hill survey data are used. These 
data are a pooling of cross-section and time series, and as with other studies 
discussed above the usual dummy variable techniques seem to have been used 
to take account of interfirm differences and intertemporal differences. Some pre¬ 
liminary and not altogether successful attempts to obtain direct CES estimates 
using the McGraw-Hill data are also reported, but these results must be con¬ 
sidered obsolete; much progress has been made in the area of nonlinear estima¬ 
tion since 196S. The remaining chapter in part 11 is a loosely connected three 
part piece by N. H, Litiiwick, George Post,, and T. K. Rymes. Ten years ago, 
when the profession was staring goggle eyed at the results reported by Solow 
and others this would have been considered an important work; not so today. 
The bulk of the chapter is devoted to the presentation and discussion of total 
factor productivity ratios for Canada. The results reported are not especially 
surprising. 
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The third part of the book, on production analysis and economic policy, is 
one short chapter by Richard Nelson. Nelson concludes that so far empirical 
production analysis has not as yet contributed the detailed sort of information 
that policy makers might desire. However, to this we might add, policy mak¬ 
ers will always be capable of asking us questions to which we do not at the 
moment have an answer. 

Michael D. McCarthy 

Umversity of Pennsylvama 

The Costs of Economic Growth. By Ezra J. Mishan. New York and Wash¬ 
ington: Frederick A. Praeger, 1967. Pp. xxi, 190. $6.50. 

This is a passionate book by a concerned participant in modem Western soci¬ 
ety, a participant who has looked carefully at the present, projected the fu¬ 
ture, and who does not like what he sees. He is also a professional economist, 
and the book reflects this emphasis despite its intended presentation to poten¬ 
tially concerned participants generally. As with many polemics, the organiza¬ 
tion is spotty, but this is more than offset by inspired passages of genuine lit¬ 
erary merit. The contrast between this book and the tedium that many econo¬ 
mists now produce could hardly be greater. 

Two direct quotations will indicate both the flavor and content of Mishan’s 
argument. ^^Sustained technological advance,., . , tends inexorably to destroy 
the sources of satisfaction of ordinary people regardless of the form of eco¬ 
nomic or social organization” (p. 148), .. the invention of the private auto¬ 

mobile is one of the great disasters to have befallen the human race” (p. 173). 
In their zeal for achieving growth targets, measured in values for goods of the 
standard sort, policy makers have neglected the offsetting proliferation of 
“bads.” The emphasis on quantifiable macroeconomic policy variables is de¬ 
cried, but Mishan’s main attention is on the external diseconomies that char¬ 
acterize modem economic and social interaction. In the large, these may all 
be classified under the congestion rubric. Such problems as motor traffic, air¬ 
plane noise, air and water pollution, urban sprawl, population explosion, des¬ 
poliation of natural beauty spots: all of these and others reflect grossly ineffi¬ 
cient utilization of scarce resources. Mishan’s plea is for a dramatic change in 
policy direction, even if this can only be accomplished at the expense of slow¬ 
ing down measured growth in national economic aggregates. 

A modem growthman should have reviewed this book as a critic of the pri¬ 
mary theme. I find myself largely sympathetic with Mishan's central argu¬ 
ment as well as with many of the subsidiary strands that are perceptively de¬ 
veloped even if many are wholly noneconomic. While I diould quarrel with 
certain applications of externality analysis, these technical criticisms do not 
imdermine my general agreement with the negative or critical features of Msh- 
an’s polemic. 

Unfortunately, however, the book contains one major flaw. This is, put 
quite simply, prejudice. Mishan shares this prejudice with J. K. Galbraith, 
with whose The Affluent Society Mishan himself compares this work. Cor¬ 
rectly sensitive to much of what is wrong with modem social organization, 
prejudice against the market order distorts the diagnosis and thereby diverts 
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attention fi:(Mn potentially effective cures. Mishan remains an old-fashioned 
Hgovian in his welfare economics, despite his acceptance of modem theoreti¬ 
cal refinements, and, as a good Pigovian, he explains all ills in terms of “mar¬ 
ket failure.” The book is liberally sprinkled with snide remarks about “laissez 
faire economists” and the “excesses of private enterprise.” To the unwary 
reader, these would be interpreted to be the sources of the difficulties that are 
so starkly e^sed. 

The failure here is surdy one of “government” not the “market” or “pri¬ 
vate enterprise.” Until this js recognized there se^ns little or no point in be¬ 
rating “laissez faire economists.” Since Frank Knight’s critique of Kgou’s 
crowded-road example, these economists have at least imderstood the sources 
of congestion problem, something that could scarcely be said of their socialist 
counterparts. M ishan screams for reforms; but he neglects analysis of why 
governments, almost universally, fail to organize the usage of pi^Uc prq)erties 
in even tolerably efficient ways. Road-street usage is only the most ubiquitous 
of the many manifestations of congestion. But is there a nation, state, prov¬ 
ince, or local community in the world that operates its pubUc road facilities 
with a modicum of efficiency? In almost every spedfic case dted by Mishan, 
or earlier by Galbraith, the despoliation arises from a failure of government to 
establish and to enforce property rights in scarce resoiuces. This is not, of 
course, so say that the estabUdunent of individual or private property ri^ts 
in the ordinary sense is the most desirable means of securing effidency in eadh 
instance. The relevant point to be emphasized is that the horrible examples 
really dhow almost the opposite of that which is inqilied by the discussion. 
They indicate that the market order works where property ri^ts are identi¬ 
fied and policed; it is where this bade functiem is not carried out by govern¬ 
ment that we observe most of the “bads” of modem sodety. 

The constructive complement to Mishan’s negativism should be, and must 
be, hard-headed analysis of, collective dedsion processes. (Bhury Johnson 
m^e essentially tins point in his Spectator review of Galbraith’s The Nemo 
Industrie. State.) This tends to be overlooked if the “bads” are attributed 
dn^ly to “market failure” which the presumably benevolent government will 
fix up once it becomes informed and properly interferes. Only when the 
“bads” come to be labelled, not as market failures condoned by those mon¬ 
sters, the laissez-faire economists, but instead as gross omissions of collectivi¬ 
ties, will concerned partidpants (economists and others) b^^ to seek mq>la- 
nations for paralyses of groi^ dedsion processes. I hope that accentuation of 
the negative, eg)edally in such pasaoned tones as those of Miriian, mil be 
followed by informed, careful, and unprejudiced analyas of the institutions of 
public choice. Only when these institutions are better understood can elimina¬ 
tion of the most obvious “bads” be expected. And, as Midian acutely senses, 
by that time it may be too late. 

James M. Buchanak 

VtmerMy of Vkpma 
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''Microeconomic Analysis. By Cliff Llofd. Homewood; Richard D. Irwin, 
1967. Pp.xi, 273. $7.95. 

This price theory text is presumably intended to be a substitute for both, 
say, Ferguson from the same Irwin series as well as Henderson and Quandt 
from the McGraw-Hill handbook series. I say “presumably” because its style 
of presentation is a curious mixture of the low-brow literary-graphical presen¬ 
tation of Ferguson with the middle-brow mathematical presentation of Hen¬ 
derson and Quandt (here the last mostly reserved for appendices but consri- 
tuting over one-third of the book). As a teaching tedinique it is clearly domi¬ 
nated by some convex combination of these two (if not by either of them 
alone), for reasons that I shall try to make dear. 

The topics covered are fairly standard an(J comprise (i) the theory of con¬ 
sumer b^vior, (ii) the theory of competitive, monopolistic, and oligopolistic 
firm behavior; partial equilibrium of product ma±ets, (iii) factor demand 
curves; partial equilibrium of factor markets, and (iv) general equilibrium in 
both a pure trade and a production economy. These are reasonably compe¬ 
tently done with some obvious exceptions. In particular two of the exceptions 
merit explicit comment: The rdation between production technology and cost 
functions is, to say the least, very loosely explored. In fact, at one pdnt (p. 
113), after giving a heuristic argument to support the initially concave, evei- 
tually convex total cost curve, the author simply says “It is conventional in 
microeconomic theory to draw total cost curves with this drnpe.” While it is 
true that on the next page Uoyd makes dear that he is aware that this is a 
rather peculiar way to justify a modd, the fact remains that such nebulous¬ 
ness is just what explidt theory is designed to eradicate. 

A second exception occurs with respect to the discussion of general equilib¬ 
rium. This is simply that nowhere does Lloyd bring out what I take to be the 
central point of general equilibrium theory, namdy, that effident or Pareto 
optimal allocation is inextricably tied up with predsdy the prices and bdiav- 
ior that emerge from a competitive equilibrium (the point so nicely made in 
Bator’s AER survqr artide or Koopmans’ first of Three Essays). Lloyd does 
mention the Pareto optimality of competitive equihbrium; it’s just that that’s 
all he does in this direction. Indeed, his general equilibrium model (pp. 238- 
49) has monopoly dements in itl (And please don’t a^ how one justifies 
partial equilibrium noncompetitive bdiavior in a general equilibrium context.) 

The prindpal criticism of the book’s coverage has to do with what’s left out 
rather than what’s induded, however. Ihis criticism is of two sorts: First, 
none of the conventional “stories” (which, I think, effectively suggest the po¬ 
tentially wide applicability of price theory) are presented. For example, in the 
discussion of consumer behavior, the reader sees nothing about the (hstortirg 
influence of excise taxes, the wdfare implications of alternative indices, car the 
possibility of backward bending labor supply curves. Second, and probably 
more serious, a number of important to|Hcs are not even mentioned Anu^ 
these, the most i^laring omisdons were consumer bdiavior under uncertmnty,. 
consumer or firm behavior over time, linear programming (e.g., In nxitiVatiag 
the increadng, lin^ homogeneous production function by deriving it fitmi a 
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production activity model) and the difficulties for decentralized allocation en¬ 
tailed by nonconvexities (e.g., increasing returns to scale) or nonmarket inter¬ 
dependencies (e.g., public goods). 

There is a very wide divergence between the two styles of presentation in 
the book. In utilizing the book one simply couldn’t avoid facing up to this 
divergence, either, as some of the basic stuff of price theory appears only in 
the mathematical sections (e.g., the definition of an inferior good appears in a 
footnote to the mathematical appendix of Chapter 1). Furthermore, the diver¬ 
gence is in a sense wider than t^t between the styles of, again say, Ferguson 
or Henderson and Quandt, basically because Lloyd jumps ri^t into the n-di- 
mensional case in his mathematical discussion. V^at is really gained by going 
from an emphasis on 2-dimenaons to an emphasis on n-dimensions (where the 
dimensions refer to the nmnber of consumption goods, the number of factor 
inputs and so on) in comparative statics? In the theory of consumer behavior, 
for example, all that is gained from the generalization is the possibility of 
complement^ goods. Moreover, there is some hope of being able to teach 
relatively bri^t but immature students the mathematics necessary for the 
special but not the general case. (Anyone who might believe that the student 
can learn the latter from Lloyd’s summary had better look again as, for in¬ 
stance, the student would find on page 39 that “A function of several vari¬ 
ables does not always possess a unique single derivative, rather has it several 
partial derivatives,” on page 47 a fairly obscure expansion of the determinant 
justified as being "well-known” by reference to a book of 1892 vintage, but 
nowhere in these pages even a hint about the implicit function theorem.) For 
this reason alone 1 will continue to use Henderson and Quandt for the mathe¬ 
matics in a price theory course as for the most part it does emphasize the 
2-<hmensional case. Whether the calculus approa(± to the structure of price 
theory is the best analytic approach is sorely the wider question raised by this 
sort of text, but going into ^s question here would take me too far afield. 

Finally, let me summarize by repeating that I think this text is clearly 
dominated by several others available, whether the course being tau^t is 
low-brow, middle-brow, or a ruixture of the two. 

David Cass 

HaU UttioersUy 

Income Theory and Related Empirical Studies 

Golden Rules of Economic Growth: Studies of Efficient and Optimal Invest¬ 
ment. By E. S. Phelps. New York: W. W. Norton, 1966. Pp. xv, 189. 
$6.95. 

Professor Phelps is one of the discoverers of the Golden Rule of GR path, 
which he originally defined as the consumption maximizing golden-age 
path, i.e., only with respect to golden-age models. In this collection of 12 
essays, he extends his analysis of the meaning of the GR concept, and 
applies it in various ways to both golden-age and non-golden-age models. 

The book is divided into three parts. Part 1 deals essentially with the 
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non-golden-age models; parts 2 and 3 refer exclusively to golden-age models. 
Part 2 defines the GR path in relation to absorption diflBiculties, embodied 
technology and an invention possibility frontier. Part 3 extends the appli¬ 
cation of the GR concept to models which deal with investments in non¬ 
capital goods, such as research, education and even human beings (the 
“GR of Procreation”)* 

The seven essays of Parts 2 and 3 are stimulating; they contain a number 
of original and interesting ideas, although a mathematician would some¬ 
times like them to be more rigorously formulated.^ 

My reaction to Part 1 is, however, less favorable. It seems to me that 
Professor Phelps’s analysis omits one of the most important properties 
of the GR path, namely, that it is what I have c^ed a critical path [l]. 
In terms of capital Z, a critical path is a path, say K(0, T^ot itself necessarily 
feasible, which has the two following properties: 

(i) Every feasible K(i) which satisfies 

K(i) > (1 + e)K(t), T < / + 00 

for some €>0 and r>0 is eflSLcient. 

(ii) Every feasible K{t) which satisfies 

K(t) < (1 - €)k( 0, r < I < + oo, 
for some €>0 and r>0 is efficient. 

Phelps’s stresses (i), but neglects (ii). This is why he introduces the Quasi- 
GR or Q-GR path. I find this path rather superfluous, since there is gener¬ 
ally an infinity of less inefficient paths which also satisfy (i); moreover, a 
given growth model is likely to have an infinity of Q-GR paths (if any).* 

Phelps’s Generalized GR or GGR path is more interesting because it is a 
critical path in the sense of (i) and (ii), and therefore a priori useful in 
dynamic efficiency analysis. In general, however, it is not only a rather 
complicated path, but the set of parallel paths relative to which it is con¬ 
sumption maximizing is of no particular interest. I, myself, prefer the 
economically more relevant concept of the GR Strategy or GRS which 
equates the growth rate of capital to its marginal product at all points of 
time [l]. This is a critical strategy in the sense that the feasible path it 
defines is a critical path. However, the latter can hardly be considered as a 
true generalization of the GR path. 

A more natural generalization of the GR path refers to models which 
are asymptotically capable of golden-age growth. These models are char¬ 
acterized by the fact that capital, production, and consumption tend to 
grow exponentially at the same golden (equilibrium) rate, provided only 

1 This remark applies to the essay on the “GR of Research.” The definitions of diminishing 
returns, diminishing marginal rate of substitution, technical progress in research and marginal- 
effectiveness function axe ambiguously defined and this makes the subsequent anal}^^ mathe¬ 
matically unclear. 

»Let P--F(€P*K, and/(ife, Then, the 

path k{t) which satisfies (Ji/£)-Hn(X—/*) is a Q-GR path for every given w*>0 and < 1. 



560 


THE AMERICAN ECONOMIC REVIEW 


that the savings ratio is maintained constant and positive over a suffi¬ 
ciently long period of time. 

These “quasi-golden-age” models include practically all models which 
are relevant in the context of long-term growth and, consequently, of 
dynamic efficiency analysis. Each one uniquely defines a set of exponential 
and parallel ^‘growth” paths which are, in relative terms, ultimately reach¬ 
able by a feasible path. This set of ultimately reachable golden-age paths 
contains generally a consumption maximizing path which I call (Ulti- 
matdy) Reachable GR or RGR path [l]. This path is both exponential 
and critical, like the GR path, and coincides with the latter in golden-age 
models. Moreover, in the case of quasi-golden-age models, it is asymptotically 
identical with the GGR path. Finally, in the Ramsey problem, the RGR 
path plays the same role under quasi-golden-age assumptions as the GR 
path under golden-age assumptions. 

With regard to Phelpses '^fundamental notion” of a commanding path I 
must admit that I find it confusing. The concept of dominance is a mathe¬ 
matical concept: One says that the function xi(i) dominates the function 
x%{t) over 0</< + oo, if both Xi(t)>Xs(i)i 0<i< + «>, and xi(T)>X 2 (T) 
for some r>0. Hence, xi{t) is dominant in a given set of functions defined 
over 0</< + «), if it dominates every function of this set. Now Phelps: 
(a) restricts unnecessarily the concept of dominance to consumption- 
dominance, and (b) seems to think that the concept of dominance changes 
depending on whether or not the set to which it is applied is restricted to 
feasible paths. Notice that his terminological distinction between a com¬ 
manding and a dominant path is rather useless, even as shorthand nota¬ 
tion. Indeed, this distinction does not avoid the necessity of specifying 
the set with respect to which a given path is dther "dominating” or "com¬ 
manding.” 

The above critidsms concern essentially three out of the five essays of 
Part 1. I find the paper on Factor Augmenting Progress very interesting 
and dear. The paper on the Ramsey Problem provides a good introduction 
to the subject, even though parts of it are somewhat obsolete. For instance, 
it does not mention the fact that the existence condition, p>(l+-E)X, is 
equivalent to the requirement that Euler^s solution be effident [2]. It 
thus fails to reveal an interesting link among the GR path, dynamic effid- 
ency analysis, and the Ramsey problem. 

To sum up I find Phelps’s book uneven in quality. It contains many 
interesting and stimulating ideas. It is well written and its mathematics 
are very simple. Unfortimately the book fails to achieve one of its acknowl¬ 
edged objectives, the generalization of the GR concept to non-golden-age 
modds. 

M. Inaoaki 

Sir George WiBiams UniversUy, Montreal 

RasTxanNCEs 

1. M. iKFAGAKi: "Effident, Ineffident, and Critical Growth,” in H. C. Bos, 
Towards Balanced International Growth^ North-Holland Pub. Co. This is 
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a revised version of the Netherlands Economic Institute Pub. 33/66. 

Rotterdam 1966. 

2. -, Towards a Realisiic Theory of Optimal Growth, Contributions to 

Economic Analysis, North-HoUand Pub. Co. (forthcoming, tentative 

title). 

Essays on the Theory of Optimal Economic Growth. Edited by EIasl Shell. 
Cambridge: Massachusetts Institute of Technology Press, 1967. Pf). xii, 
303. $12.50. 

With some eEcq>dons, these fifteen “Ergebnisse eines M.I.T. Seminar’s” are 
exercises in the Pontiyagin techmque of optimal controL As such thqr were 
not only useful to the authors who performed them but also to the reader who 
wants to leam how to do these things for himself. It would be quite wrong to 
dismiss them as “mere exercises” with uninteresting models until one has tried 
to do the trick for oneself. 'Hiis should quickly persuade readers that they 
have something to leam. 

It is of course not possible to give detailed attention to each of the papers 
here. Instead I propose to offer some general comments of relevance to a 
whole group of the essays and then say something more specific about one or 
two of the others. 

Very little is said by any of the authors about the choice of maximand. In¬ 
deed &ere is something of an unseemly haste to get down to the Hamiltonian. 
But it is not tme that the valuation question throws up no interesting techni¬ 
cal prciblems or that it must alwa}^ end in inconclusive metaphytics. For in¬ 
stance it is instructive to construct extreme example of technologies, etc., to 
test the reasonableness of say the “Benthamite” social value function, and 
there are interesting things to say on the cpiestion of additivity. Apart from 
tins one is much put off by wide use of a valuation function finear in con¬ 
sumption per head (Shell, Nordhaus, Bruno), although this is sometimes rec¬ 
tified in an appendix. Not only is there nothing to be said for suck a valuation, 
but it sometimes confuses the issue. Thus in the splendid paper by Bruno 
where the production set is a finite cone, one cannot mthout additional work 
be sure whether a particularly odd phase of the optimiun trajectory is doe to 
tile tedmology or ke sQly valuation. The desire for concrete results seems no 
excuse for asking us to contemplate with equanimi^ long stretches of time 
where no one eats at alL 

Lastly in this coimection, it is worth noting that none of tiie authors 
shows any interest in the puzzle of who is supposed to do the valuing. Twenty 
yearn ago this was at the center of interest to welfare econtanists. In the opti- 
mmn accumulation context, this problem gets a peculiarly interesting twist 
For even if we opt for a dictator, he cannot opt for immortality. Should one 
not enquire into the course of rational action with consequences into the far 
future, when the valuation of one’s successors is not known? 

Once one has chosen a maximand, one looks for a problem. Sh^ chooses 
one- and two-sector neoclassical modds with exogenous tedmical {nog^ess, 
Shetiiin^y allows learning by doing, Nordhaus is concerned to dmose the 
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best innovating activity in the context of a Kennedy-Weizsacker model, Ryder 
investigates the optimum trade of a country facing a less than perfectly elastic 
demand for its exports, Bardhan, the optimum policy for foreign borrowing, 
(with foreign assets per head entering negatively into valuation), Chauduri 
considers an investment transportation model in a two-region economy and 
Chase the optimum choice path for leisure and consumption in a Ramsey 
model. Bruno, as already mentioned, studies an economy with a “finite spec¬ 
trum of techniques” and Maiglin the problems of a simple labor surplus econ¬ 
omy. These last two papers have the most economics, and to me were by far 
and away the most interesting of the group just mentioned. It is not that the 
other papers were not very well done. It is simply that one's interests are 
more engaged by exercises with “relevance potential” than by those without 

Maxglin's paper is not really concerned with Pontryagin problems at all. He 
considers a world which is forever in labor surplus and where the choice of 
technique must be once and for all. Since labor must be paid a subsistence 
wage, the choice of technique determines the investible surplus. If we choose a 
technique employing one extra man the gain is the current marginal social val¬ 
uation of the subsistence wage. The loss is the fall in the maximum (present 
value) of all future utilities due to the reduction in investible surpluses (and 
so power to employ labor), if the wage exceeds its marginal product. The lat¬ 
ter must be true for an optimum path where loss and gain are equal. This 
leads to a simple and appealing investment criterion. To “Pontryaginise” this 
problem (recently very nicely done by Dixit), we need to allow a continuous 
dioice of techniques and also the possibility that capital accumulation will 
catch up with the labor supply. But we know in advance what will happen. 
When the capital stock is sufficiently high just to employ all labor, we shall 
not in general widi to do so, because then there would be nothing to invest in 
the future and we axe in general willing to trade some current for more future 
consumption along a path of steady consumption. Hence full employment will 
only take place when it is consistent with some surplus. Thereafter we are in 
familiar waters. 

This leads me to the second general point I wish to make. Many of the 
most interesting qualitative conclusions come from the Maximum Principle di¬ 
rectly and not from the detailed computation of the path. This is true for in¬ 
stance for the optimum subsidy for learning by doing, for the tax on foreign 
lending when the returns depend on the amount done and on the relationships 
between various own rates. Moreover it is known that the singularity (if there 
is only one) in the space of the state and shadow price variables is a saddle 
point or totally unstable. All this is a lot of information, without computing in 
detail the various phases of the optimum trajectory. The latter is not only te¬ 
dious, but also hard to do when the phase space has more than two dimen¬ 
sions. Is it worthwhile restricting on^f, as so many papers in this volume 
do, to just those simple models which allow one to draw the optimum trajec¬ 
tory? And if so, should we have not been given some guidance how to com¬ 
pute an actual path? 

The only paper in this series where the various phases of the optimum tra¬ 
jectory were not fairly obvious is Bruno's. For he investigates the question, 
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admittedly in a restricted context, of whether on an optimum trajectory the 
economy will encounter ^'double switching,” and finds in the negative. This is 
a very nice result and it is to be hoped that we shall soon also have the 
answer for more general cases. (He also makes good use of the “saddle point” 
property mentioned above.) But this is the exception; elsewhere we are not 
surprised that the linear valuation fimction leads to phases with zero con¬ 
sumption or that in a two-sector model with fixed techniques similar extreme 
phases may occur. Our intuition by now is sufficiently well developed to be 
able to deal easily with cases where either the valuation or the constraint set 
is not strictly concave. 

The last general point to be made is this; although some of the papers dis¬ 
cuss the question of taxation policy (e.g., Sheshinsky, Bardhan) required for 
an optimum path, it is fair to say that most of the authors are not interested 
in the question of available instruments. Thus no one teHs us how the economy 
is to be made to save the optimum amount each time, nor how we are to direct 
its investments in the right directions. These are clearly questions at once of 
kbme importance and relevance to the topic under discussion. 

Finally in connection with this group of papers there is a slight technical 
puzzl^ Wthout exception they use the Ponbyagin Principle, which is known 
to be n^^sary but not sufficient for an optimum. But for many of the prob¬ 
lems a str^ghtforward “Kuhn Tucker” approach (integrating by parts) and 
the transversality condition give both a more familiar and more direct line of 
attack. It is odd to find that none of the authors shares this view. 

The volume also contains papers not directly concerned with detailed opti¬ 
mum policy in particular modds. Cass and Yaari in an exceptionally fine paper 
discuss the problem of Pareto efficiency and optimality in the context of a 
model with “life time saving.” A related piece of work by Meade appeared 
too late for them to consider. In such a world there are in general a number 
of possible steady states, some with an interest rate below its golden rule 
value. It is easy to show that, whatever the rate at which households discoimt 
future utilities, the golden rule rate of interest will ensure flow equilibrium; 
i.e., savings ecpial to investment. However, except for a fluke the economy 
will not be in asset equilibrium at the golden rule, while for all other steady 
state interest rates, asset equilibrium is assured. (From the budget constraint; 
w ra = c min steady state, where c is consumption per head, w is the 
wage, a is assets per head and n the growth rate. In flow equilibrium w + rfe 
= c nk where k is capital per head. It r ^ n sn w ^ c, k a.) It is 
thus possible that the steady state will have more than the golden rule capital 
per man, a state of affairs we know to be inefficient. Cass and Yaari show 
that if into this economy another nonproductive asset is introduced, and some 
of it is held in steady state, then the latter is efficient. (They invoke an ef¬ 
ficiency criterion developed in the appendix.) They think of this extra asset 
as money, but since apparently it h^ no role in mediatu^ transactions, this 
must be taken as poetic licence, althoi^h there is no doubt that they have 
discovered an argument which will find its place in an eventual monetary the(»y 
of the future. 

There is however an important difficulty with the foregoing analysis. Cass 
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st.'nt] Yaari are concerned with competitive growth equilibria consistent with 
perfect foresi^t on the part of agents. To demonstrate this for arbitrary ini¬ 
tial conditions and many sectors may be difficult. But one conjectures that it 
will be possible in those cases where one can make use of Kurz^s suggestion 
and view the economy as if it were maximizing some Ramsey integral. But 
thig. in turn has a serious drawback. Since individuals have Unite lives and 
leave no bequests, they formulate expectations over their lifetime only. If the 
Kurz procedure is possible then there is only one set of expectations out of 
innumerable othem, on the part of the first generation, which will allow a com¬ 
petitive path to fulfill the expectations of all future generations. It is hard to 
take seriously the view that the first generation will hit on these. Thus even if 
all infinite competitive growth equilibria have as 3 nnptotic balanced states (p. 
248), it is quite exceptionally heroic to suppose any economy to be in such an 
equilibrium. 

Matters related to the foregoing are discussed in two papers by Samuelson. 
In the first he discusses the problem raised by m 3 ^elf that, in a world with 
heterogeneous capital goods, equilibrium paths with myopic foresight do Mt 
in general converge on the steady state and that initial expectations hav6 to 
be specified arbitrarily. In doing so he shows that he understands the gnom¬ 
ics of the problem much better than I did and makes an ingenious J^iggestion 
for proving this sort of proposition for Neumann models with srlne savings 
proportional to income. His conjecture (p. 226) that the steady Vtate will al¬ 
ways be a saddle point however does not seem correct for a descriptive savings 
function. It is true that the intertemporal eflfidency conditions strongly point 
to this but the rule-of-thumb saving behavior makes it not possible to prove 
such a pleasant result. In his second paper Samuelson shows that if the valua¬ 
tion function values not only consumption per head but also the number of 
heads (LJ7{C/£), then for any finite program, the optimum path will be near 
the pa& where capital has a zero marginal product, and since population is 
growing, the capital stock for most of the time will be in excess of its golden rule 
value. I am not dear why he calls this a “refutation” of the view that a path 
which permanently has more capital than the golden rule amount is inefficient. 
This latter theorem is of course not meant to enable us to recognize any past 
path as inefficient, but rather to prevent us formulating bad plans for the in¬ 
definite future. As such it is probably not of great practical significance, but it 
seems worth having. 

The book concludes with a technically very able proof by Ackerloff that the 
equilifarium paths of a single-sector putty clay model converge on the steady 
state. 

This review, fairly long though it has turned out to be, cannot tahe account 
in any satisfactory way of many fdicities of analysis of individual authors, for 
instance the ingenious procedure adopted by Nordhaus to deal with quite a 
hard-looking difficulty. Nor is there space to document such views as that 
two-sector models are best analyzed by means of the dual (unit cost) func- 
tioiK and that even then thqr are probably not worth the effort. But I hope 
enough has been smd to diow that, whether one approves of individual con- 
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structions or not, tMs is a most stimulating and useful book and that it con¬ 
tains some things which are first rate and important. 

F.H.HAHN 

London School of Economics 


History of Economic Thought 

The Years of High Theory: Invention and TradUion in Economic Thought 
1926-1939. By G. L. S. Shackle, Cambridge: University Press, 1967. Pp. 
viii, 328. $7.50. 

The 1930s clearly represent a vintage period, a really great burst of creative 
activity in economic theory. Professor Shackle’s latest book imdertakes a re¬ 
view of that period and succeeds in transmitting its excitement to the reader. 
In short, the author has produced another work meeting the high standards 
we have come to expect of him. 

The book deals with five areas of theoretical irmovation: imperfect and mo¬ 
nopolistic competition, indifference-curve analysis, the formal dynamics of 
Harrod, Frisch and Samuelson, the Leontief iiq>ut-output analysis and, of 
coiuse, the Keynesian Revolution. It is only just that the bulk of the volume 
is devoted to the last of these. On each of these topics Shackle provides us 
with a discussion of forenmners, he describes the accomplishments of the new 
theory itself, and (throughout) offers a variety of penetrating observations 
and comments of his owm 

Though the discussions of predecessors are illuminating and often call to 
the reader’s attention materials of which he was previously unaware, the au¬ 
thor makes no attempt to be exhaustive. In the case of the central ideas of the 
Keynesian analysis, an attempt at a reasonably comprehensive analysis of 
forerunners would dearly be hopeless at least withm the confines of such a 
slim volume. Nevertheless, the author manages to provide a variety of most 
interesting materials even here. For example, he brings to our attrition a dis¬ 
cussion in 1896 of Kahn’s multiplier analysis by Julius Wulff, a member of 
the Danish Parliament, and one by N. A. L. J. Johannsen, a German writer, 
in 1898. In the process, Shackle also manages to give us some feeling for the 
human emotions that go into the process of discovery, recording for example 
E^alecki’s reaction when he arrived in England in 1936 only to find that 
Keynes had antidpated his ideas—^“For three da}^ I felt ill,” Kalecki recol¬ 
lected. 

Shackle’s rather careful report on earlier writings on monopolistic competi¬ 
tion does, unfortunately, suffer from one serious omission, l^fessor Viner’s 
contribution is overlooked altogether; not only the discussion of margiDa] 
revenue in the noted 1931 article “Cost Curves and Stpply Curves,” but al^ 
his very detailed analysis of product differentiation (in which he makes ex- 
plidtuseoftheterm) inapaperwritteninl9.21 jl}. „ 

One can quibble on other matters, occasional minor theoretical but it 
is surdy imworthy to labor such trivial shortcomings of wbfoh no work can be 
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completdy free. On only one substantial matter do I take issue ■with the au¬ 
thor. Shackle makes a great point of what he considers to be the central prem¬ 
ise, “the ■very bed rock” of the Eieynesian model. He tells us again and again 
that the critical element in the analysis is its recognition of uncertainty and 
its consequences for expectations. I am most unhappy with any attempt to 
identify the central premise of such a complex body of anal 3 rsis. A theoretical 
model must rely on a number of conditions which are necessary for its func¬ 
tioning. It is all too easy to single out some one of them as the critical contri¬ 
bution, but the process must remain inherently arbitrary. This comment ap¬ 
plies, for example, to those who have suggested that stickiness of wages is the 
key element in Keynes, and it must for similar reasons be relevant for Shack¬ 
le’s candidate for the post. 

But we must get back to the central matters of the volume, and not lose 
si^t of Shackle’s accomplishment in redirecting our attention to a period of 
great theoretical contributions. The waves of productivity that have character¬ 
ized the history of economic analysis are indeed rather remarkable—^the classi¬ 
cal period, the period of the marginal revolution and of the birth of general 
equilibrium analysis, and then the period of Shackle’s book, the very fertile era 
that spanned the great depression. This last period in fact extended beyond 
the time examined in the volume, and included such ezdtii^ postwar develop¬ 
ments as activity analysis, much of the theory of econometrics as we know it 
today, and the theory of games. It seems equally clear that this outburst of 
discovery has come to a halt in the last one and a half decades in which much 
useful work has been done, but most of it hardly revolutionary. Since we do 
not understand the origin of the waves of creativity, it is probably fruitless to 
speculate on the likely duration and causes of what we may term (perhaps to 
comfort ourselves) today’s era of consolidation. Yet one cannot hdp wonder¬ 
ing sometimes whether the evolution of our teaching methods over recent dec¬ 
ades does not bear part of the responsibility. Perhaps there is a trade-off be¬ 
tween rigor and creati'vity on a grander scale and, if so, we may want to con¬ 
sider whether we have gone too far in one of these directions. 

William J. Baumol 

Princeton Unw&rsUy 
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Economics and Ideology and Other Essays—Stmlies in the Development of 
Economic Thought. By Ronald L. Meek. London: Chapman and Hall, 
Ltd.; New York: Barnes & Noble, 1967. I^. ix, 227. 40 s; ?7.2S. 

In this volume Ronald L. Meek, lyier Professor of Economics at the Uni- 
verrity of Lacester, presents a selection of a dozen essays that he has written 
since 1950 on a broad range of topics in the history of economic thou^t. The 
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book is an especially welcomed contribution since it makes these essays more 
accessible to a wider professional audience. 

The rdation^p between economics and ideology is the general theme that 
Meek chooses for the book as a whole. As would be expected, the title essay 
focuses the most intensively on this theme. The other essays reveal concern 
with the same relationship, thou^ to lesser degrees. Meek believes that ideo¬ 
logical and analytical dements are both present in the corpus of economic 
thou^t and that some sorting-out of the two is not only possible, but alsc 
necessary. On the question of the relative strength of the ideological compo¬ 
nent, Meek stands somewhere between J. A. Schumpeter and Joan Robinson. 
He believes, along with Schumpeter, that the sorting-out process requires con¬ 
scious effort, but does not believe, as does Schumpeter, that the process is au¬ 
tomatic. Meek writes: “We cannot safely leave it to history to purge om 
economics of ideological distortions” (p. 209). Thus, for Meek, ideology is 
more pervasive and more complexly intertwined with economic theory that 
for Schumpeter. Moreover, Medc believes that to e^lain change in economic 
anal 3 rsis (such as the transition from the labor theory to the marginal utility 
theory) “acclusively in terms of internal development, as Schumpeter tends tc 
do, is to explain very little” (p. 209). In contrast to Joan Robinson, who says 
that “reason will not hdp” to stomp out ideolo^cal distortion, Me^ bdleves 
that progress can be and has been made, but recognizes that the creation of ai 
ideology-free economics is not an easy task (p. 223). 

Meek arranges the essays into three main divisions: I, “Classical Econom¬ 
ics” (five essays, 92 pp.); II, “Marxist Economics” (four essays, 68 pp.); anc 
in, “Modem Economics” (three essays, 64 pp.). For purposes of review, ] 
first would like to discuss Meek’s Marxist essays and then look at most of 
remaining essays. 

Four essays appear in Part Two of the book under the heading “Marxis 
Economics.” These include Meek’s now well-known “Some Notes on th< 
‘Transformation Problem’,” as well as individual studies on various aspects o 
Marxist literature: Marx’s economic method, the doctrine of increasing mis 
ery, and the falling rate of profit. On the whole, these fcnu: essays focus mor 
on logic and analytics and less on ideology than do the other essays in th 
collection. With but slight redefinition of the boundaries of “Marxist Econom 
ics,” other essays could have been included in Part Two. For example, hi, 
essay on the eigjhteenth century Scottish writers (“The Scottish Contributioi 
to Marxist Sociology^’) deals with the early concepts of class stracture, stage 
in social and economic development, and &e dependence of the social systeu 
on the “techno-economic base” of the community. Meek goes on to argue tha 
the Scottish writers provided basic ideas on these topics to which Marx fel 
heir. Meek’s interpretative review of P. Sraffa’s Production of Commodities 6; 
Means of Commodities might also have been included in Part Two, ^c 
Me^ coimders the book to be a “rehabilitation” of classical economics, and 
“up to a point,” of Marxist economics as well. 

Four of the remaining essays can be (ffvided, according to the author’s ap 
proach, into two groupings. One such grouj^g, which might be termed 
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critical essay,” takes the form of a broad-ranging analysis focusing on one or 
more books. The title essay, “Economics and Ideology,” compares and con¬ 
trasts J. A. Schumpeter {Bistory of Economic Analysis)^ Joan Robinson 
{Economic Philosophy), and Oscar Lange {Political Economy), on the ques¬ 
tion of the role of ideology in economic theory, particularly value theory. 
“The Rehabilitation of Sir James Steuart’ was occasioned by the appearance 
of S. R. Sen’s The Economics of Sir James Stemrt, which Meek uses as a 
springboard for his discussion of Steuart’s role in the history of economic 
thou^t and of the danger broached by modem “rehabilitators” in possibly 
losing all sense of perspective when interpreting a past theoretical S 3 ;stem in 
terms of modem theoretical categories. Meek emphasizes in the essay on 
Steuart that the study of the history of economic thought should “start by 
relating the major theories that have been put forward to the different phases 
of development through which the system of market exchange has passed” (p. 
17). The second set of essays might be termed “the interpretative essay.” Use 
of a big canvas that allows the author to handle broad themes and make pro¬ 
vocative generalizations is characteristic of “The Decline of Ricardian Eco¬ 
nomic Theory in England” and “The Place of Keynes in the History of Eco¬ 
nomic Thought” In the first of these two essays, Meek examines the hall¬ 
marks of “Ricardian” economics in order to “define those parts of Ricardo’s 
theory which did in fact faU into abe 3 rance after 1830” (p. 55). And in the 
second of these essays, Meek views Keynes’ contribution to economic thought 
in the context of the relationship of classical and Marxist economics to The 
General Theory, 

Meek’s book, on the whole, draws heavily on Marxist economics and on 
Marxist economic, social, and philosophical constructs. This emphasis is indi¬ 
cated by the four (or six) chapters on Marxist economics, and is also revealed 
in Meek’s concern with value theory, dass structure, and, of course, ideology. 
Professor Meek’s early interest in value theory (cf. his book, Stvdies in the 
Labour Theory of Value, 1956) shines through at numerous points in this 
volume. While Meek employs Marxist categories, his essays are free of ideo¬ 
logical dogmatism. For t^ reason, as well as for the hi^ level of scholarship 
and the ludd exposition of ideas in the essays, I believe that the volume will 
be well recdved by the spedalist in the history of economic thou^t and by 
the general economist as well. 

Robert V. Eagly 

University o f Massachusetts 

The Trouble With Marx. By David McCord Wright. New Rochelle, N.Y.: 

Arlington House, 1967. Pp. 192. $5.00. 

The trouble with David McCord Wright is that he is still writing cold war 
tracts, when most of the econonncs profession has turned to more scholarly 
endeavors.* He says in the preface that he “is a believer in capitalism,” and 
“the faith of the true believer has little room for objective analyds of oppo- 

* Bditor*s note: This review \ras written before knowledge of the death of David 
McCord Wright on Jamtaiy 6,1968. 
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nents.” Furthermore, he admits in the preface that he ^^will deliberately omit 
details’’ and “wiU furnish a simplified book about Marx.” This is an under¬ 
statement of his crude, hardly recognizable, caricature of Marx’s ideas. 

Following these precepts, the book has no index, less than ten footnotes, 
and very few quotations. The organization is illogical and sometimes imper¬ 
ceptible as Wri^t jumps in one paragraph from philosophical concepts to eco¬ 
nomics and back to philosophy. It is hard to isolate a specific argument, not 
only because they flow together, but because his attacks are largely by in¬ 
nuendo or are red herrings thrown at straw men. Furthermore, he reserves his 
strongest attacks for non-Marxist social democrats, Keynesians, and all other 
“planners” who would subtly lead society away from pure capitalism. 

To the extent that he meets Marxist theory head on, his main points con¬ 
cern (1) Marx’s historical approach, (2) the withering away of the state, (3) 
the falling rate of profit, and (4) imperialism. On the first point, he attributes 
to Marx the crude theory “that technology determines economics, and eco¬ 
nomics determines history.” Yet all Marxist writers, from Marx onwards, dis¬ 
cuss technology only as one interacting part of the economic base, often being 
held back for centuries by the relations of production, as in Roman slavery. 
And all but the most vulgar Marxists emphasize that the entire economic base 
is in a functional relation with the social superstructure, determining, but also 
being determined at any given time. 

A great many pages are spent arguing that even in a communist utopia the 
state could never wither away because even unselfish men, who are in agree¬ 
ment on ends, can come to blows on means. Leaving aside this distant and 
hypothetical society, Wright says almost nothing about the important and 
presently relevant question: is a sodalist economy likely to produce more or 
less political democracy than a capitalist economy? 

The strangest part of the book, however, is the economic section. It cen¬ 
ters around the theory of the falling rate of profit, which Wright claims to be 
“at once the main base of Lenin’s theory of imperialism and of Marx’s theory 
of capitalism’s inevitable end.” That, however, is a vast overstatement. Lenin 
never mentions the falling profit rate theory in his long pamphlet on Imperial¬ 
ism, Marx uses many other economic arguments, and certainly does not believe 
in a purely economic or mechanical failure of capitalism; rather, Marx em¬ 
phasizes the very social trends that Wright daims he ruled out Many modem 
Marxists, such as Baran and Sweezy in their Monopoly Capital, even argue 
that the rate of profit has a long-run tendency to rise^ and that this tendency 
is related to imperialism and the end of capitalism. 

An additional trouble with Wri^t is his confused explanation of why the 
rate of profit falls. He has Marx arguing that capitalist competition causes 
“higher wages and lower prices.”,This is qxiite foreign to Marx’s esplanation, 
which focuses on a rising trend in capital intensity, and even mentions Umer 
wages as an offsetting factor. 

Lastly, Wri^t attacks Lenin’s notion of the economic basis of fmp^ialism, 
and argues instead a quaint version of the white man’s burdai. 

British East India company did not d^ire political domination to protect its 
plunder of India; but rather made war or annexed territory <mly in order to 
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restore order. “In fact, in order to bring industrial progress to all of the un¬ 
derdeveloped countries, it ’was necessary at first to have a certain amount of 
juridical order imposed from outside. How else could democracy and progress 
have reached Africa and Asia?” Wright’s theory of inferior colonials aided by 
altruistic imperialists seems a strangely naive bit of racial mythology in the 
present day. 

It is impossible here to list all of the misinterpretations of Marx in the 
book, but mention must be made of the biographical sketches at the end of the 
book. These charming portraits inform the reader that Marx was “insanely 
vindictive” and “boorish,” that Lenin was “ruthlessly powerhungry,” and that 
Engels authored several “fairly flatfooted” works. One wonders why Wright 
stooped to make the ten thousandth attack on these inferior intellects. 

Ho-wapd J. Sherman 

University of California, Riverside 


FoUtische Oekonomie—Geschichte der wirtschaftspolitiscken Ideen von Platon 
bis zwr Gegermart. By Edgar Salin. Tubingen; J. C. B. Mohr (Paul 
Siebeck), 1967. Pp. viii, 205. DM 16; paper, DM 12.50. 

This volume, published in memory of the once famous cycle theorist Arthur 
Spiethoff, presents the fifth edition of a book which made its first appearance 
in 1923. Main theme of the different editions has been the relationship be¬ 
tween theory and empiricism, cultivated by the author conspicuously in favor 
of the philosophical, historical, almost humane approach to economic problems 
’with economic analysis having little chance to develop. To Salin, economic sci¬ 
ence is “political sdence.” The political element in economics, he maintains, is 
to be recognized particularly nowadays when people like to hide behind ap¬ 
parently impolitic^ formulas and “scientific” reassurances. 

The work is classified in four parts: I. Prdiistory (Vorgeschichte), treating 
the Grecian and Roman contributions to economic thought; II. History (Ges- 
chkhte), encompassing mercantilism, the “political science”; physiocracy and 
classicism, the “systematic sciences”; and socialism and historidsm, the “evo¬ 
lutionary science.” Section III discusses what it commonly called modem 
economics. In the Excursus some of the well-known contributors to economic 
thinking are grouped together according to their similarities or differences in 
methodology. Describing the economics of the andent world (Metaeconomics), 
Salin consults mainly political and ethical writings of the old writers instead 
of using more realistic material. Consequently, he actually reinforces the fiicti- 
tious undertones of Grecian economic thinking when he is trying to clarify it. 
On the other hand, Aristotle’s economic concepts which have fertilized later 
developments of thought and therefore offer themselves as basis for a more 
objective evaluation of the Grecian contribution are not appredated at aU by 
the author. The Middle Ages {das kathoUsche Europa) are treated in approxi¬ 
mately the same manner as we find them in usual textbooks. It speaks for the 
philosophical-speculative attitude of Salin when he emphasizes, perhaps overly 
so, the interesting value concept of the medieval school that “things are not 
valued according to the dignity of their natures.” It may have been the timeli- 
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ness of this quasi-socialist notion which was on the author^s mind, the idea 
that ‘‘just” price is a matter concerning the whole community, and is not 
merely the result of evaluations between buyers and sellers. In defining mer¬ 
cantilism as a “system of national power,” Salin follows Schmoller’s subcuta¬ 
neous diction. In the same breath he imduly claims a mercantilist economic 
theory, one that was concerned with “historical and political relationships” 
similar to F. List’s perception in his theory of productive forces. No mention 
is made of newer interpretations which accept that mercantilism actually rec¬ 
ognized and wanted to make the motor of self-interest work to foster economic 
growth. The physiocrats are criticized for interpreting the dynamics of eco¬ 
nomic forces as being basic, natural, eternal. To Salin, economic forces are 
historical phenomena {anschavUsche elemente). Adam Smith is censured for 
being mechanistic; Malthus and Ricardo for having instigated a major split 
within classicism on whether economics ought to develop toward pure theory 
or anschatdiche theory. Ricardo makes the grade as far as his anal 3 rtical abil¬ 
ity goes, but “to him who accepts that economics is and has to be sociology, 
Gesellsckaftslehre, Ricardo’s method must seem like anatomizing a body 
alive.” Socialism and historicism are grouped together as “evolutionary sci¬ 
ences” whereby the author apparently understands by evolution an objective 
process within the sphere of “real” history just as Marx did. Generally, Salin 
likes to make a case for Marx, although not for Marxian economics. It is in 
tune with the author’s endless verbal portraitures, and frequent platitudes 
when he writes not of the analyst Marx but of the impact of Ms work, ascrib¬ 
ing the reason for tMs to Marx’s ability to “Mstorically” demonstrate the phe¬ 
nomenon of class struggle, exploitation, and the disharmonies of society. IWien 
Salin makes anal 3 ^cal attempts, he fails. For instance, in defending the labor 
theory of value which Salin does on old, worn-out grounds, he is calling on Ga- 
liani for support, while, unfortunately, according to the Italian writer it is not 
labor costs which determines value but rather value which determines labor 
costs. 

As to the aims and method of the historical school, Salin adds nothing to 
what has been known to generations of students. His major point of criticism 
is the same as it was back in 1923, namely Schmoller’s “detailed ... historical 
research.” Unjustifiably, he ranks V. Thuenen, whose method was rigidly theo¬ 
retical, among the historians. One cannot but doubt that the author means 
what he has been critically remarking about the Mstorians. His book is 
biased in favor of “organic” terms and against rationalism, “mechan¬ 
ics.” His dream is with some theory-connected historicism which “mi^t be 
emerging in the last quarter of the century.” This prophesy expresses what 
Salin considers the main methodolopcal winning-post of economic science, 
namely the “theoretical penetration” and “empirical-observational” (ansckau^ 
liche-systematische) structuring of historical data to better comprAend the 
functioning of the real economic world (kbendige politische Oekonomie). 

Whoever, in Salin’s opinion, has “happily” combined deduction and induc¬ 
tion in explaining the economic world is a “predecessor,” one who pioneers 
what future generations will practice, such as M. Weber, Sombart, Spiethoff, 
Keynes, I. Fisher, F. Knight. On the other hand, M., Weber’s attempt to 
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remove value judgments from economics is bemoaned as “negative success” 
because it released a rapacious rationality with no room for the “powers of 
life” (Lebensmaechte), Spiethog is referred to as a shining example that a 
combination of pure and “Mstorical” theory is possible. Salin does not men¬ 
tion, however, that Spiethog himsplf thought these two should not be com¬ 
bined. 

A total view of the economic world possible only by marriage of “observa¬ 
tional” theory and theoretical analysis, so Salin says, had been prevented by 
the “barbarism of spedalization.” In this category he seems to be grouping 
nearly everybody from the marginalists to the mathematically inclined in eco¬ 
nomics, the “technical theorists.” Salin bdieves that unifying forces such as 
technology and the common interest in economic development entail opportu- 
mties for “true political economics,” i.e., an all-encompassing, historical and 
theoretical approach to economic problems. 

The book in its original version may have been a contribution in the 1920s 
when the Methodenstreit, the struggle for the “correct” approach in economic 
analysis, was still occupying beyond reason able people who could have in¬ 
vested their time more wisely. Today, the revised book cannot be taken as a 
piece of literature which makes economic education attractive and improves 
structure and content of economic sdence. The volume gives testimony of a 
learned maTi who has assimilated much knowledge; however, the value of 
many of his condudons cannot be seen by a world he himsdf does not trust 
anymore. 

John £. Basthel 

AsheviUe-BiUmare College 


Economic tEstory; Economic Development; National Economies 

Industrial Retardation in Britain, 1880-1914. By A. L. Levinb. New York: 

Basic Books, 1967. Pp. x, 201. $6.95. 

The study of industrial change by economists knows few geographic or tem¬ 
poral liimtations. The study of industrial retardation is anoth^ matter. Great 
Britain from rou^y 1880 to the gist world war presents something of a 
classic case. It was “a pieriod that witnessed a marked quickening in the pace 
of technical and organizational change in the manufacturiog industries of the 
major industrial powers. How did British manufacturing industry perform 
when there were now, indisputably, two other great industrial pwwers?” (p. 
ix). The question has commanded considerable attention from economists like 
Hobson, lHamhaU and Veblen, as well as journalists, politicians, trade union¬ 
ists and representative government committees. It remains relevant for thnpo 
who today would better understand the causes of slow British growth in the 
recent as well as more distant p>ast. 

By industrial retardation Levine means simply the lag of British infjnstWes, 
in terms of technology and organization, be^d those of the United States 
and Germaiy. Evidence of such a lag is offered in an introductory chapter. 
Some of it is quantitative and indudes data on levds and growth of far ter 
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productivity. Some of it is qualitative and makes the point, among others, that 
Britain was not in the forefront either as a de nom innovator or as an adopter 
of innovations. 

A second section of the volume examines systematically the nature of Brit¬ 
ish weaknesses in technology and organization. Regarding technology, the ar¬ 
gument stresses four factors: the relative lag in mechanization; the slower 
pace of production; a comparative neglect of electrification; and the back¬ 
ward state of the iron and steel industry. Regarding organizaton, the strategic 
shortcomings are seen to lie in a proliferation of small-size plants, with insuffi¬ 
cient vertical integration and inadequate specialization of labor and limitation 
of variety. These arguments are not new, but have often been made in the 
past by diversely situated observers. Levine has usefully systematized and or¬ 
dered them, along with supporting evidence, in a way that facilitates under¬ 
standing and evaluation. 

Explanation is the taA of Part III. This section dominates the book and 
will, for most readers, hold the greatest interest. In a conscientious assessment 
of British enterprise and management and of the socio-economic framework in 
which it functioned, the author comments on the “sheer inertia, excessive con¬ 
fidence, and complacency” of industrialists, on their “abysmal lack of interest 
. . . in science and research” (p. 69), on social immobility and a “too hi^ly 
developed class consciousness up and down the social scale” (p. 72). He dtes 
the disdain of industrial opportunities and careers by the educated upper 
classes, accompanied by barriers to such opportunities facing the lower 
classes, and he scores the school and university curricula for neglecting techni¬ 
cal and science training and other forms of education that might contribute to 
professional management. 

The trade unions come off a bit easier. It is almost natural that they 
should, for unlike their employer opposites, they are not expected to play the 
role of advance scouts and initiators in industrial change and growth. Yet one 
detects in Levine’s approach to labor a predisposition, not apparent in his ear¬ 
lier discussion of management, to grant it the benefit of doubts. Of the allega¬ 
tion that xmions restricted output, he asks whether the evidence was “incon¬ 
trovertible” (p. 85), and of the contention tha^ they retarded technical ad¬ 
vance, he as]^ whether the case is “entirely conclusive” (p. 96). However, 
balance is redressed somewhat in his su33fiming up on labor’s role, wherein he 
affirms some justification “for the belief that Britain’s working classes formed 
(and continue to form) the most conservative stratum of an essentially con¬ 
servative society” (p. 97). 

Levine’s framework is not tightly theoretical, nor does his argument move 
from narrow premises to certain conclusions via any delimited, sharply defined 
hypothesis. Rather his approach, which proceeds by identifying factors of pos¬ 
sible relevance and bringing to bear on Aem both quantitative and qualitative 
evidence, is essentially a pragmatic blend of theory and history. In view oi the 
breadth and complexity of the phenomenon under study, it is doubtfcss a, st¬ 
able approach—one that permits sweep, m appropriate degree of aiia^c flex¬ 
ibility, and persuasive if not always irrefutable judgments. 

A useful summary chapter not only records the author’s own views on BA- 
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ish retardation, but throu^ these views probably renders a fair account of 
such consensus as may currently exist among observers of the problem. Over¬ 
all, the volume provides a valuable survey and summing up on a long-stand¬ 
ing, important, much debated and vexing issue. The conclusions which, after 
all the evidence, Levine settles upon, are not encouraging with respect to Brit¬ 
ain’s capacity for a markedly better industrial performance in the years to 
come. 

Marvin Frankel 

University of Illinois 

An Economic History of Western Europe, 1945’-1964, By M. M. Postan. 

London: Methuen & Co.; New York: Barnes & Noble, distrib., 1967. 

Pp. 382. $7.50; paper, $4.00. 

Few economic phenomena have been so intensively analyzed as the surge of 
economic growth in the industrial, more-or-less capitalist, countries in the pe¬ 
riod since World War II. Leaving aside the perennial special case of Japan, 
the noted contrast has been that between western Europe’s recent performance 
and its closest analogs in time and space: the postwar United States and Eu¬ 
rope itself before 1939. Now, Professor Postan gives us a historian’s survey 
designed to provide the perspective that nearness, direct involvement, and the 
very flood of commentary may have obscured. The present book is roughly 
contemporaneous with a new generation of more technical and narrowly fo¬ 
cused anal 3 ^ses of the European growth experience, and Postan acknowledges 
familiarity with the recent contributions of such writers as Maddison, Denison, 
Shonfield, and Kindleberger, although the vagaries of the publishing process 
make it difficult for him to use their findings systematically. 

Tlie preface refers to the book as a semipopular treatise. Its first part, enti¬ 
tled “Growth,” begins with a summary of the record of the past two decades, 
usefully drawing on many countries while emphasizing the uniformities in Eu¬ 
rope’s experience rather than this miracle or that crisis. This is followed by a 
critique of some economic causes that have been put forward to explain rapid 
growth. Here are to be found those more technical passages that justify the 
qualifying “semi” in the author’s own presentation of the book. The second 
part describes “The Oianging Shape” of agriculture, of industrial ownership 
and management, and of the ways people live and work. 

Postan^s book contains many good things, a reflection of the breadth of his 
experience with economies and economics. He combines a constant awareness 
of the long term with a concrete and “microeconomic” concern for technology 
and managerial decision-making. He draws both on the factor-price approach 
of Western production-function anal 3 rsis and on Marxist class views, and yet 
retains a feeling for labor and capital as provided by and for people. There 
are good summaries of the literature stressing the positive role of planning 
and international trade, and a more original view of the genesis of “Growth- 
manship” as a consdous policy. The section dealing with social changes in the 
labor force, based on the declining importance of craft skills and the increas¬ 
ing role of general and vocational education, is stimulating. Finally, one may 
mention the analysis of change in the control of industry and commerce, 
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where Postan shows that the old capitalist class has produced technocrats as 
often as it has given way to outside professionals. 

The economic analj^is of the reasons for rapid and sustained growth is a 
good deal less successful. It is not merely that the arguments regarding the role 
of relative factor prices in investment and innovation, say, are inconclusive. 
This is to a large extent inevitable in view of the limited data available. But 
Postan does not, one feels, give such arguments a fair trial or use them to 
throw a sharper, if unbalanced, light on the scene. He believes that innova¬ 
tion, and the entrepreneurial dynamism that promotes it, are the key e^lana- 
tory variables, and approaches other explanations largely with a view to clear¬ 
ing the field so as to leave his champion alone and unchallenged in the lists. It 
is no very hard task for him to cast doubts on the validity of alternative hy¬ 
potheses, especially taken one by one. 

Moreover, the edge of the economic argument is blunted by the attempt to 
play down the lag in the United Kingdom’s economic performance, useful as 
this emphasis may be in balancing certain overdrawn contrasts between Brit¬ 
ain and the major Continental countries. However, accidental or exogenous 
causes are given unfortunately large weight in accounting for the case of Brit¬ 
ain, especially in the crucial area of export performance. Nor is the evidence 
always presented with entire objectivity. On pages 72-75, Postan argues that 
exports did not grow so slowly after all, and that their composition shifted in 
a progressive direction. But the key growth rate for British exports of 1.8 per 
cent per year (1948-1962) is not mentioned until page 91. To be sure, the 
trend in exports was much better than in the interwar years, but Britain par¬ 
ticipated fully in the changes that promoted increased postwar trade, esjpe- 
daiy in capital goods and other highly technic^ manufactures. Rapid growth 
in the trade of other industrial nations should have been reflected in demand 
for Britidi goods. Trade begets trade, and Brito’s market oppx>rtunities were 
of a different order of magnitude from those of the dark thirties. It follows 
that a harsher verdict must be given regarding Britain’s ability to improve 
productivity and, especially, to reallocate resomrces. 

Despite these difficulties, which may put off economists who naturally look 
to the most technical passages for the substance of an argument, Postan has 
produced a readable, balanced, and informative book that will be useful to 
students, beginners and professionals alike, of postwar Europe and of change 
in industrial societies. 

Paul M. Hohenbxrg 

Stanford University 

Ex^t InstahiUty and Economic Devdopment. By Alasdair I. MacBean. 
Cambridge: Harvard University Press; London: Allen and Unwin, 
1966. Pp. 367. $6.95. 

This is an important book because it attempts an empirical verification of 
widely held views on the detrimental effects of fluctuations in exports of 
developing countries on their economic p)erformance. The book falls broadly 
into two parts. The first is essentially statistical and analytical while the 
second is concerned with alternative stabilization policies. The author’s 
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attitude toward policy, particularly to possible international commodity 
stabilization schemes, is heavily influenced by the generally negative results 
of his statistical analysis which indicated, apparently, that export fluctua¬ 
tions have no signiflcant adverse effects on economic development. The 
statistical analysis, which thus constitutes the core of the book is, however, 
generally not convincing. 

The statistical and analytical part is divided into a discussion of the short¬ 
term consequences of export instability for the economies of developing 
countries (Ch. 3); the longer-run effects of export instability on the rate of 
growth in GNP (Ch. 4); and a series of case studies of fluctuations in ex¬ 
ports, and in the intemd economies, of a number of developing countries. 

The analysis of the short-term consequences of export instability focuses 
on the relationship of such instability with fluctuations in imports, in do¬ 
mestic fixed capital formation, in domestic prices and in monetary reserves. 
The author uses both cross-country comparisons and time series for indi¬ 
vidual countries but neither approach is used convincingly while, at crucial 
points in the argument, the statistical evidence adduced appears to be in 
direct contradiction with the author^s conclusions. 

The discussion of the relationship between fluctuations in export earnings 
and in gross national product is based largely on annual statistics for eleven 
developing countries, generally covering the period 1950-60, though the 
period is considerably shorter than this for some countries. After making a 
crude adjustment for trend in both export and income series, the author 
analyzes the relationship between annual changes in the two series in two 
ways. The first consists of counting the number of years in which the 
changes were in the same direction. With no time lag, there were 61 cases 
out of 99 in which exports changed in the same direction as GNP while, with 
a one-year lag, the score was only 45 out of 89. The second test was to relate 
the absolute annual change in GNP to the absolute change in exports over 
periods in which export earnings suffered a sharp decline. The author finds 
that, apart from two cases, the ratio of income to export change falls within 
the range of 0.26 to 2,62, with five cases below unity and five slightly above. 
His conclusion is that, in these highly trade-oriented countries, fluctuations 
in GNP appear to be quite heavily dampened (p. 68). Later he states, even 
more categorically, that in “most cases fluctuations in income do not appear 
to be at all dosely related to fluctuations in export earnings.. . . This lack of 
relationship caimot be explained simply by the relative quantitative im¬ 
portance of exports in their economies for, even with countries chosen for 
high ratios of exports to gross national product, no correlation can be f oimd” 
(p, 339). 

Neither of the author’s tests is, however, statistically meaningful; the 
first because it implicitly assumes that all changes in the same, or opposite, 
direction are of equal importance; the second because it relates generally 
to only one or two years in which random factors can considerably distort 
the underl 3 dng relationship. It is, indeed, surprising that Professor 
MacBean, who uses ringle equation regressions at many other points, has 
failed to use such regressions to test one of his central condusions. Had he 



BOOK REVIEWS 


577 


done so, he would have found that, despite his explicit assertions to the 
contrary, a dose connection does, in fact, exist between fluctuations in ex¬ 
ports and in GNP in about half of his sample of developing countries. Using 
his own trend-corrected series, the results for 5 of his 11 countries are as 
follows (using a linear equation Y = a+bX, where Y represents fluctuations 
in GNP and X fluctuations in exports): 



a 

b 

R* 

Burma 

0.03 

1.16(0.02) 

0.90 

Ceylon 

4.34 

1.41 (0.09) 

0.74 

Congo (L.) 

0.36 

1.01 (0.07) 

0.67 

Rhodesia and Nyasaland 

-0.21 

0.86 (0.07) 

0.S8 

Cuba 

25.2 

1.75 (0.40) 

0.56 


The relationship is less dose for the other countries; on inspection it 
appears that this is due, in most cases, to special circumstances in one or 
two years, which obscure the underlying relationship. For one coxintry, 
Honduras, the time lag between fluctuations in exports and in income ap¬ 
pears to have lengthened over the period covered by MacBean^s analysis; 
if allowance is made for this, the association is reasonably dose. 

It is, admittedly, dfficult to make any valid generalization from such 
limited data but, so far as it goes, the data presented in this book would 
seem to support the view that short-term variations in national income in 
many, probably the majority, of developing countries are associated with 
variations in those countries’ export proceeds. 

The discussion of the relationship between fluctuations in exports and m 
investment is largely based on data, for the decade 1948-58, for ten Latin 
American countries. Unfortunately, the data for the two series are taken 
from different sources, the investment data being in constant prices in 
domestic currencies, while exports are valued at current dollar prices- This 
valuation discrepancy could be important when the relationship studied is a 
rather difficult one to establish. In the present case the author succeeds in 
establishing ‘‘a fairly consistent relationship” between export fluctuations 
and fluctuations in imports of capital goods; and also “a statistically signifi¬ 
cant relationship between [fluctuations in] capital goods imports and 
investment” (p. 72). One would have thought that these two relationships 
taken together woidd imply a third, namely between fluctuations in exports 
and in investment. But the author assures us (p. 73) that “rank correlations 
for each country. . . reveal very little consistent relationship between 
export fluctuations and fixed investment.” There would seem to be some 
inconsistency in analysis here. 

In the course of his exposition, MatBean throws some useful sidelights 
on the relation between fluctuations in exports and fluctuations in internal 
prices and in the monetary reserves of developing countries. He shows that 
changes in reserves have generally been compensatory, though the amount 
of the changes in reserves has sddom corresponded dosely to the changes 
in export proceeds. He does, however, suggest (p. 81) that ‘^e typical 
under-developed country holds rather higher reserves, around ^ per cent 
more than the typical devdoped country.” This statement ia based on 
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comparing the ratio of reserves to imports in the years 1956-57. However, 
a more meaningful indicator of the adequacy of reserves would be their 
ratio to the trade balance, or to the average fluctuation in the trade balance. 
Taking 25 developing countries and 14 developed countries for which the 
relevant data are published in International Financial Statistics, their 
average reserve ratios for the period 1969-66 compare as follows: 



Ratio of R.eserves (1960-66) to: 

Average Trade Balance 

Average Annual Change 
in Trade Balance 

Developing countries: 



Arithmetic mean 

6.7 

7.6 

Median 

2.2 

2.2 

Developed countries: 



Arithmetic mean 

12.7 

20.8 

Median 

3.3 

12.9 


On either of these criteria, the level of reserves held by developing countries 
is far less adequate than are those held by developed countries. 

The remainder of the author’s discussion on the short-term consequences 
of export instability consists of a series of ingenious explanations of why 
GNP should not be sensitive to fluctuations in exports of xmderdeveloped 
countries. Some of these explanations, such as the high marginal propensity 
to import and the stabilizing expenditures of expatriate fi rms , are clearly 
of importance in the economies of certain countries. But the argument lacks 
conviction since its premise would not seem to have general validity. 

The analysis of the relationship between export fluctuation and the rate 
of economic growth in developing countries in Chapter 4 is conducted en¬ 
tirely on the basis of cross-country regressions (though cross-country 
comparisons were also used in the discussion of short-term consequences, 
discussed above, they were essentially subsidiary to the time series analy¬ 
sis). The cross-country r^ressions showed no significant relationship be¬ 
tween the degree of export fluctuation and the rate of growth in domestic 
fixed capital formation; indeed, the results indicated that, if anything, a 
positive association appeared to exist. The statistical analysis also revealed 
a positive relationship between export fluctuation and the average rate of 
increase in domestic prices, but no significant relationship between export 
fluctuation and the growth rate of national income. MacBean concludes 
that, while for individual developing countries, fluctuations in export 
eanungs may have seriously reduced their ability to achieve high rates of 
economic growth, for developing countries in general “the evidence indi¬ 
cates that export fluctuation has not been an important obstacle to their 
economic development” (p. 127). 

MacBean’s analysis has, however, a number of important limitations. 
To begin with purely statistical questions, it is clearly vital to base the 
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analysis on comparable and correctly articxilated series. For many of the 
countries included in his regressions, however, articulation is not satis¬ 
factory (for example, whereas the index of export fluctuation relates to the 
period 1948-58, the annual rate of growth in fixed capital formation relates 
to much shorter periods for many coimtries, often from 1950 or 1951 to 
1955, 1956 or 1957). This circumstance alone could seriously affect the 
regression results. 

A second statistical difficulty is created by including in the regressions 
every possible country for which data can be obtained or estimated. For a 
few countries, some of the variables appear so abnormal as to raise doubts 
about their accuracy; alternatively, if they are accurate, they would seem 
to constitute special cases which could reasonably be exduded. The reason 
for the positive association found in the regression between export fluctua¬ 
tion and the growth rate of fixed capital formation, for example, would seem 
to be largely a reflection of the inclusion of Morocco, the only country to 
show an absolute decline in investment over the period, in spite of only small 
export fluctuations, and Iraq, with an unusually high growth in investment 
associated with an above-average degree of export fluctuation. 

Another example of how the inclusion of a few special cases affects the 
regression results is the author’s equation for the relation between export 
fluctuations and the growth rate of GDP. Using data for 21 developing 
countries, he arrives at the following results (p. 123): 

F = 3.6 - 0.0082X, + 0.4278Z 
(0.2811) (0.1267) 

(jR2=0.4285), where F=rate of growth of GDP, instability of import¬ 
ing power of exports and X —rate of growth of import capacity. This result 
shows that, for the developing countries included, “little or no relationship 
exists between short-term instability in their export proceeds and the rate of 
growth of their national incomes” (p. 124). However, if a few special cases 
are excluded, and the GDP is related to the growth in fixed investment (/) 
rather than in import capacity, the following equation can be calculated 
for 16 developing countries from MacBean’s data: 

7 = 5.6-0,353X^ + 0.289/ 

(0.042) (0.159) 

(R2=0.785). This result would appear to be a reasonably good explanation 
of intercountry differences in rates of economic growth. It also strongly 
suggests that highly unstable exports are likely to be a significant constraint 
on the rate of economic growth of many developing countries. 

Nonetheless, it would be unwise to draw firm conclusions from cross¬ 
country comparisons such as these. Their major drawback is their implicit 
assumption that there is a single, unique, relationship between a given 
degree of fluctuation in exports and the residtant change in the growth rate 
of GNP for all countries. Because of <Efferences in economic structures, in 
the degree of dependence of different economies on the foreign trade sector 
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particularly for supplies of capital equipment, and in the ways in which they 
adjust to short-term changes in foreign exchange earnings, the impact of a 
given fluctuation in export earnings on the long-term growth rate of GNP 
is likely to vary substantially between different developing countries. For 
this reason, none of the regressions presented in this part of the book can be 
accepted as meaningful, and the author’s conclusions are equally suspect. 
It would seem that the only valid approach to the problem would be to 
analyze the effect of export fluctuations on the economic growth of each 
devdoping country separately. 

MacBean goes some way in this direction in his analysis of economic 
developments in five countries—Uganda, Tanganyika, Puerto Rico, Chile, 
and Pakistan—which together constitute a well-chosen sample, exhibiting 
a variety of relationships between the export sector and the domestic econ¬ 
omy. This is, perhaps, the most interesting portion of the book and the 
author uses the available data skillfully and with insight. He finds, not 
surprisingly, a variety of degrees of dependence of the domestic economy on 
the export sector. For Uganda, there is evidence of a systematic relation¬ 
ship between capital goods imports and domestic capital formation and the 
previous year’s export earnings, but the connection is much less clear for 
the other sample coimtries. For Chile, indeed, fluctuations in export value 
may be irrelevant to variations in domestic income* what matters is rather 
the ‘‘value returned” by the expatriate copper companies to the Chilean 
economy. 

Useful though these country studies are, they do not constitute a sys¬ 
tematic analysis of the problem at hand. A major limitation, in the case of 
the less-devdoped countries in the sample, is title lack of reliable, relevant 
and comparable statistical series. This introduces a note of uncertainty at 
many places in the argument. For such coimtries, a definitive analysis of 
the effects of fluctuations in exports will have to await improvements in 
basic statistical data. For other developing countries, the most promising 
approach would probably be to start with a computable model of the work¬ 
ing of the economy, and then to simulate the effects of introdudng a series 
of random shocks (or a pattern of shocks based on past experience) in the 
export sector. Though MacBean’s work cannot be regarded as definitive— 
indeed, at several crucial points his generalizations do not appear valid— 
it has exposed an important problem in applied economics and has laid the 
basis for a more systematic approach in the future. 

A. Maizels 

Geneva^ Smizerland 

l^ertutHowU Development 1966. Edited by H. W. Singes, Nicholas de Kun 
AND Abbas Qrdoobadi. Dobbs Faery: Oceana Publications, 1967. Pp. 
vii, 341. $10.00. 

The Sodefy ios International Development is, according to its own charac¬ 
terization, an assmnblage of persons mainly engaged in or associated with pro¬ 
grams of international development. Its main purpose is to stimulate the ex- 
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change of ideas, facts, and experience in its special field of interest. Like most 
such societies, it holds annual meetings with speedies, panel discussions, and 
papers devoted to some of the currently prominent or controversial topics of 
development. 

With its sixth such meeting in 1964, the Society apparently dedded that 
the substance of these sessions was worth preserving and compiled a volume 
of proceedings.^ This was followed by a sequel in 1965* and the latest volume 
which is here under review. The size of these volumes has more than doubled 
between the 1964 and 1966 compendia which causes one to wonder about the 
future growth curve. As with most cases of overrapid growth, however, there 
has been some obvious misallocation of resources resulting from an overly pro¬ 
tective editorial policy. Presumably if healthy growth is to occur in the future, 
there will be some shaking out of the weaker parts of the system. 

Altogether there are 54 papers in the latest volume. Some of the main top¬ 
ics dealt with are: how to change agricultural technology; the relations be¬ 
tween industrialization and agricultural development; trade patterns and the 
role of import substitution; changing aid patterns and the nature of absorp¬ 
tive capacity; institutional reports on the regional development banks; and a 
discussion of the so-called “brain drain.” By and large these selections repre¬ 
sent an effort to transmit some of the recent thinking—especially of the acad¬ 
emicians—^to the practitioners, and some of the lessons of experience of the 
“old hands” to the new recruits. There is also an element of the “pep rally” to 
raise the flagging spirits of those involved in the “development business.” 

One of the worst features of the volume is that the editors have excluded 
practically all footnotes or citations of references which makes it exceedingly 
difficult to ascertain how these individual papers relate to the existing litera¬ 
ture or if they are available in greater detail elsewhere. While this is not a 
problem for some of the more personalized or reportorial papers, it is a serious 
disadvantage for the more theoretical papers. This editorial policy is most dis¬ 
tressing in connection with two of the best papers in the book—one by John 
H. Power on import substitution and another by Vernon W. Ruttan on indus¬ 
trialization and agricultural development—both of which review and evaluate 
the literature without ever citing the sources of the writings. Anyone widiing 
to explore these writings on his own would have to spend much time in retrac¬ 
ing the author’s steps, unless he could find a more professional version of the 
same paper in a standard journal. 

The Power paper explores the dangars of industrialization strategies biased 
toward import substitution. Ruttan compares the “stages of growth” theories 
of development with the “duaEstic economy” theories and concludes that 
while both “focus attention on the critical role of agriculture in the develop¬ 
ment process,” neither offers policy guidance on how to raise agricultural 
productivity- A related paper by John Mellor argues that the most important 
factor for raising agricffitural productivity^ is the institutional arrangements 

^ Theodore Griger and Leo Solomon, ed.. Motivations and Methods m Devdopmen^ one 
Foreign Aid. Washington 1964. 

* Stephan H. Rubock and Leo M. Solomon, ed., International Devdopment IpdS. 

Ferry 1966. 
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for suppl}nng those inputs wMdi embody new technology, and that planning 
for agricultural development should concentrate on the design of such institu¬ 
tions. 

Several papers focus on the trade gaps of the developing countries and poli¬ 
cies to overcome them. (An interesting omisaon is any serious concern over 
the domestic savings gap.) Raul Frebisch presents his oft-expressed arguments 
for a reorganization of world trade policies and Lai Jayawordene, a member of 
the UNCTAD staff, makes the case for preferential treatment of manufac¬ 
tured exports from t^ developing countries. 

There is no underl 3 dng theme to this volume and the niunerous individual 
pieces defy separate evaluation. Perhaps the most meaningful commentary is 
in terms of the utility of the overall collection. I doubt that it will find much 
use as siipplementaiy reading for courses on development because of its un¬ 
even coverage and because most of the more comprehensive papers are likely 
to be presented elsewhere in fuller and more professional form. Similarly, I 
doubt that anyone other than the editors and a few reviewers will read the 
book from cover to cover, and I would not suggest that such a reading is re¬ 
warding. Perhq)s some individuals in remote parts of the world who do not 
have access to recent journals and texts may gain some insights into recent 
thinking on the topics covered in the book, but I question whether this justifies 
the effort that went into its pr^aration. If such volinnes are to be produced in 
the future, their usefulness would be enhanced by some indication of refer¬ 
ences especially where a fuller treatment of the given topic may be found. 

David C. Cole 

Harvard VmversUy 


'The Econotrucs of Poverty. By Thomas Balogh. New York: MarmiUgn^ 
1966; London: Weidenfeld and Nicholson, 1967. Pp. xvii, 374. $7.95. 

The persistent refrain throughout this selection from Balogh’s work during 
the period 1955 to 1966 is that the theory and institutions of the North At¬ 
lantic communify are not easily transferable to the less developed areas of the 
world. Reading it, one sees the author as the boy at the dike, trying desper¬ 
ately to stem the tide of ignorance. Ihe analogy is particularly apt when Bal¬ 
og’s references to the literature of development are directed to such authors 
as Schultz and Tinbergen. 

Originally published in professional journals or drculated as twairinf^nda, 
conference papers, and reports, most of the 20 articles in the volume deal with 
particular problems of development in Asia, sub-Saharan Africa, Latin Amer¬ 
ica, and the Mediterranean. However, several short pieces discuss the rele¬ 
vance of the market to devdoping economies, and several others are devoted 
to the role of agriculture, education, and trade. 

Repeatedly, Balogh points out that the extreme heterogeneify of most un¬ 
derdeveloped territories makes them poor hosts to policies built upon the as¬ 
sumption of homogaidty and linearity. The labor forces, managpi-?fl] 
and pervaave cultures of the advanced nations, even in thdr early stages of 
development, were far more homogeneous than Africa, Asia, or Latin America 
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today, or even tomorrow. Commenting on the Tinbergen model for education, 
given at an OECD Conference in 1962, he says. “A bit of common sense in 
asking the relevant questions before one sets out to buHd up a model, and a 
knowledge of the particular historical or sociological factors, surely is neces¬ 
sary” (p. 88). 

For example, increasing the input of conventional literary education proba¬ 
bly deters growlix. As the West African experience has shown, this produces 
school-leavers who are alienated from the only sector capable of absorbing 
them, agriculture. Thus alienated and lacking marketable skills, they flock to 
the cities to swell the tide of unemployment and to create a potentially explo¬ 
sive, detribalized proletariat. Just because the United States data show a good 
statistical fit between economic growth and the investment in human capital, 
one cannot assume that the policy is transferable, for instance, to Nigeria. 
And it is not only a question of what kind of education. In an economy which 
lacks a demand for skilled labor, learning to run a wood lathe in a technical 
school is no greater advantage than learning Shakespeare. 

Balogh attributes the breach between ^‘development economics” and the re¬ 
ceived doctrines of the more traditional vein to a failure to recognize the na¬ 
ture of the assumptions that the two groups utilize. The more involved the 
development economist becomes with the problems of particular coimtries, the 
greater his concern with heterogeneity, wMle in advanced economies, the pro¬ 
duction functions are becoming increasin^y linear and homogeneous. The 
breach will widen, he suggests, just as the differential in income widens be¬ 
tween the two types of economies. Again using education as the example, Ihe 
supply of school teachers in the United States might readily be increased 
through a subsidy to teacher education or a tax benefit to teachers. But in 
Africa, such a poUqr might not work because the education that would enable 
an individual to teach might also open government or commercial opportuni¬ 
ties to him. The failure to place economic theory and policy within the frame¬ 
work of a particular country’s social and political practices is not unique to 
any one area or one group. Balogh discusses the problem in relation to India 
(p. 367), Nigeria (p. 90), and Jamaica (p. 316). 

The British and American failure to develop new theories and policy to aid 
the less developed nations in escaping from poverty is discussed in a brief in¬ 
troduction written in 1964, before Balogh became a member of the Labor 
Government Establishment. He espresses discouragement that this inadequacy 
should continue to pudi the underdeveloped nations “to other sources of 
knowledge and inspiration.” “The non-Communist world,” he wrote in 1958, 
“must realize the terrible urgency of rapid development away from peasant 
production and towards the establishment of modem industry and agriculture, 
if convulsions, and a possible catastrophe, are to be avoided” (p. 55). 

The large number of spasms in the world today suggest that we have not 
realized that urgency, or perhaps have simply not met its challenge, and Bal¬ 
og’s criticisms of economic theory and policy go a long way toward eiq>Iain- 
ing why! 

John P. Henderson 


Michigan State Unwersity 
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Latin Antaica: Problems and Perspectives of Economic Dev^pment, 1963- 
1964. By tbe Department of Economic Affairs, Pan American Union. 
Baltimore: The Johns Hopkins Press, 1966. Pp. 242. $6.50. 

This book contains an effort on the part of the Pan American Union to as¬ 
sume the reporting function whidi for many years has been performed by the 
United Nations’ Economic Commission for Latin America in its annual Eco¬ 
nomic Survey of Latin America. As in the case with the ECLA series, the 
book’s purpose is to identify the constraints on development in each coimtry 
and the region generally, and to report on progress (or lack thereof) in coping 
with the vaiious internal and estemal difficulties confronted during the period 
considered. In addition, in the volume under review a special effort is made to 
formulate an appraisal of the Alliance for Progress since its inception through 
1964. 

There are four rather lon^^ chapters. The first, entitled “Cunent Status 
and Immediate Outlook for Latin American Development,” contains a review 
of estimated growth rates and perceived development constraints by country 
for the period 1960-1964, with projections for 1965-1966. External resource 
avaOabilify is identified as the principal constraint operating throughout the 
re^on, and a detailed analysis is presented of foreign exchange receipts on 
both current and capital account and on both a gross and net basis. The sec¬ 
ond cihapter, entitied “Export Problems, Prospects, and Efforts Toward Re¬ 
gional Integration,” is devoted primarily to discussion of problems in the mar¬ 
kets for traditional commodify e:q)orts and of efforts to achieve greater esport 
diversification. The third and foutih chapters are entitled, respectively, “Prob¬ 
lems of Ehctemal Financang” and “Problems of Domestic Efforts,” and to¬ 
gether constitute the main substance of the book. Throu^out the text is in- 
ter^rsed a large amoimt of statistical information, there being 69 tables in all. 

In Chapter 3, after a detailed review of the inflow of official funds 

(by source, and in terms of both new commitments and actual disburse¬ 
ments), it is concluded that the problem confronting Latin America “is not so 
much erne of shortage of sdd in general as one of specified type” (p. 157). 

Savings which the private sector ... [of the developed world] ... is 
wilhng to invest . . . directly, or which official agencies can capture 
throng taxation or loans for the purpose of referding to . . . Latin 
America, are more than sufficient to attend to all development projects, 
provided [empharis added] th^ meet all the following requirements: they 
must yi^ a return comparable to ventures involvmg similar risks at 
home, tiiey must be amortizable over rdatively short periods and must 
not present any . . . enhange rii^. ... A grave problem erista TOth 
r^ard to financing injects and programs which do not meet one or 
, more of the ^lecifications. . . . Giving more hrip at considerably more 
fiea^le terms than pres^tly granted to finance programs and projects 
which do not yidd cffiect returns is essential to assure the gnrrfss of the 
Alliance (p. 157). 

The case for softer terms on official loans is, of course, buttressed by refer¬ 
ence to the external ddit problan of Latin America. But, interestingly enou^, 
the authors go bfyond cdling for greater magnammify on the part of 
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foreign-lending institutions—^by urging Latin American governments to make 
greater efforts to avail themselves of the potentially larger inflow of private 
investment from abroad. After noting that “the confidence of foreign investors 
arises . . . from the attitudes of the governments toward foreign capital” and 
that “when this attitude is properly expressed in an articulate, coherent policy 
that can be expected to persist in the future, foreign capital finds the frame¬ 
work it requires to plan and develop its activities systematically” (pp. 
169-70), the book goes on to suggest “a number of measures ... for promot¬ 
ing a favorable climate for foreign investment in Latin America, particularly 
in the manufacturing sector” (p. 173). The suggestions include: establishment 
of industrialization priorities which make sense to potential investors in the 
context of a country’s overall development program; reasonable provision for 
remittance of profits; and, more generally, greater emphasis on promotion of 
foreign investment by individual countries and the region as a whole. 

With respect to the “domestic efforts” required on the part of the Latin 
American countries, the usual analyses are offered—^namely, that public sector 
savings must be increased by tax reforms and other meastires; that public ad¬ 
ministration must be improved for more effective development planning and 
financial control; and, that additional emphasis must be given to achievement 
of greater agricultural productivity, especially by means of land tenure re¬ 
form. 

While a commendable effort has obviously been made to construct a bal¬ 
anced appraisal of the available evidence, the book is somehow less readable 
as a consequence. For those who (like myself) prefer to be challenged by the 
often-loaded ECLA presentations it is indeed fortunate that publication of the 
Economic Survey is not (as was once planned) to be terminated in favor of 
future Pan American Union volumes in this series. 

Dwight S. Brothers 

Harvard University 

A Village Economy—Land and People of Huecorio. By Michael Belshaw. 

New York and London: Coltimbia University Press, 1967. Pp. xsiv, 421. 

$ 10 . 00 . 

After spending over two decades in a frustrated search for simple solutions 
to the problem of economic development, the profession is returning to first 
principles. Hiere is growing recognition of a need for broad and detailed his¬ 
torical and institutional material on specific economic systems as preconditions 
for the construction of diagnostic and prescriptive models of resource alloca¬ 
tion, income determination, and grow^ As with the dassificatory schemes 
based on myriad observations which biologists employ to determine what has 
not as well as what has happened in a specific ecological setting, economic tas- 
onomies must be built up from painstakingly collected factual detail to be 
able to reveal what ought to be occurring in a given economic environment 
Otherwise the economic models will be powerless to isolate essential, elemoits 
of growth which are missing in a particular system much less esplam their 
absence. The devdopment econonoist on recognhdng the need for a matitrwiwi of 
factual detail and the interplay of social, political, and evm psydhologicd tec- 
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tors in economic behavior is rapidly becoming a human ecologist especially as 
he begins to analyze peasant communities. 

Small -wonder that the mainstream of development economics has until now 
avoided peasant communities, leaving this fascinating terrain to the economic 
anthroplogist and sociologist. In this vein it is good to discover a book such 
as Belshaw^s which it is hoped -will set a trend. The fact that the author is in 
a new area for economists per se helps to explain (and perhaps excuse) the 
analytical wealmesses of the present volume. Thou^ explorers often get lost 
and occasionally die in the wilderness, they point the way ahead. Although 
Belshaw appears at times to have wandered without map or compass, the 
pages of his travel record are filled with fascinating detail that will provide 
indispensable reference points for future social scientists. 

The region selected for study is a small village on the shore of Lake 
Patzcuaro in the Tarascan highlands of the state of Michoacdn in Mexico. 
Apart from several independent visits by the author, the majority of research 
was conducted during the summer of 1962 by a team of his students using 
questionnaires which he had prepared earlier. Meso-American peasant commu¬ 
nities and particularly those in the south-central region of Mexico have been 
subjected to frequent and penetrating analysis by anthropologists giving rise 
to works by, among others, Robert Redfield, George M. Foster, Ralph L. 
Beals, and Oscar Lewis. As early as 1952 Howard Cline dtes 24 major studies 
of modem Mexican communities including three in the state of Michoac4n 
alone.^ Although Belshaw makes occasional references to factual material from 
other community studies in Mexico, he seems to have written largely outside 
of the context of the rich anthropological literature on the subject. 

Admittedly, despite its high qualily, little of the anthropological research 
(with the possible exception of Ae works of Sol Tax and George M. Foster) 
provides much material on those aspects of activity relevant to the problems 
of development, including the economic implications of acculturation or its 
lack. Since the author deals specifically with these questions it is unfortunate 
that he does not publish the questionnaires or interview designs used in his 
research. Nor does he provide a theoretical framework for the study except to 
organize the chapters in the form of a production function following the pat¬ 
tern of traditional economic development texts dealing with land, agricultural 
technology, labor, capital, and entrepreneurship in succession. Problems of the 
political and social structure of Huecorio, characteristics and rates of growth 
of its population, living levels, and rural welfare policies are considered in de¬ 
tail ttough largely in isolation with little or no attempt to integrate the anal¬ 
ysis. 

The selection of Huecorio among the thousands of -villages of Mexico was 
by no means random, since the author admits “The community would have to 
be open and not hostile to outsiders who would not have time for the usual 
‘softening up* and familiarization; and it would have to accept the intrusion 
of a group of people rather than the quiet insinuation of one person working 
by himself. Huecorio proved a happy choice** (p. xiv). Because the town is 

"Howard Cline, ‘"Review Article: Mexican Community Studies” Hispanic Am Risi 
Rev,, 1952, 32, 212-42. 
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adjacent to a tourist center (Patzcuaro), close to a trunk highway which is a 
major route of migrant farm workers moving north and west, is located on a 
rail line, was an important center of civilization before the Conquest, is near a 
UNESCO-sponsored center for rural education (CREFAL), and has received 
technical assistance from the FAO, the federal government, and Montana 
State College and has received indirect benefits from a major river basin de¬ 
velopment project (Tepalcatepec) immediately to the south, it cannot be 
called a typical Mexican community. Huecorio is hi^, cold, and somewhat 
inhospitable climatically and, although its population has doubled in the past 
30 years (below the national rate), the agricultural labor force has risen only 
28 per cent since 1922. Productivity per hectare has apparently declined, ex¬ 
cept where fertilizers have been applied, while the amount of land in use has 
risen slightly. Yet because it is located in a backward region of one of the 
most rapidly developing Latin American countries with its people engaged in a 
continuing compromise between subsistence and commercial cultivation of 
small plots of land, Huecorio is ideally situated for a study of economic ecol¬ 
ogy. 

Nevertheless the best sections of the book deal with the facts of rural tech¬ 
nology at the subsistence level, the importance of the steel plow (and advan¬ 
tages of imported over domestically produced plows), the relative receptivity 
to new techniques, frustrations of rural extension workers, attitudes of indi¬ 
vidual farmers to change (described in detail), and comments of those who, 
after leaving the village as braceros, chose to return. The author's documenta¬ 
tion of farmers' preferences for income security as a reason for planting less 
productive subsistence crops (maize and beans) rather than cash crops is con¬ 
vincing and makes an important contribution to the literature on agricultural 
development His appraisal of the minifundia system produced by the agrar¬ 
ian reform is complicated by confusions between productivity and employment 
considerations. In view of low 3 delds in both subsistence and commercial agri¬ 
culture in Huecorio plus large net emigration from the village and movement 
of the local labor force into other more productive activities, his arguments for 
maximization of the man-land ratio through the maintenance of small holdings 
are unconvincing. Indeed his views of the possibilities of agriculture in Hueco¬ 
rio are almost fatalistic. 

The study indicates that despite 20 or more years since agrarian reform 
and repeated contacts with forces of modernization (improved communica¬ 
tions, roads, electridty, rural extension, hybrids, increasing urban demand for 
cash crops of the region, and education) present living levels in the commu¬ 
nity are still extremely low. Although this is attributed to a limited amount of 
land which is itself of low quality plus population pressure and the lack of 
public investment in the development of ihe mumcipio itself, the study suffers 
from a lack of historical perspective or a sufficiently ecological approach.^ Per¬ 
haps the solution to the problem of Huecorio is emigration rather than e:^en- 
ditures on infrastructure, technical assistance, and subsidized loans. One can- 

^An interesting but controversial presentation of an ecological approach to community 
development is offered by Richard N. Adams, “The Community in Latin America; A Chang¬ 
ing Myth,” Centennial Rev, Arts and Sci., 1962, 409-34. 
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not blame the author for the failure of the profession to provide an analytical 
framevTork in which to integrate the important and interesting descriptive de¬ 
tail of his study. One would have hoped, however, that he might have traced a 
rnu gh map for future scholars. Nevertheless he has provided a wealth of 
source material which cannot be ignored by any student of rural development. 
The author and publisher must be commended on a well-written and impres- 
sivdy bound volume which has enriched the literature. 

Clark W. REinsroins 

Stanford University 


Statistical Methods; Econometrics; Social Accounting 

Essays in Mathematical Economics—in Honor of Oskar Morgenstem. Edited 
by Martin Shubik. Princeton: Princeton University Press, 1967. Pp. 
XX, 475. $12.50. 

First of all, it should be pointed out that, in spite of the title of this collec¬ 
tion, not all the essays are in ^‘mathematical economics” even in the broadest 
sense. Whitin’s discussion of the irrelevance to actual management decisions 
of the economist’s obsession with the determination of optimum factor propor¬ 
tions (“The Role of Economics in Management Science”) is not, nor are the 
papers by Koo on comparative advantage (“Competition of American and 
Japanese Textiles in the World Market”) or Marcus (“Moderating Economic 
Fluctuations in the Underdeveloped Areas”). It would be a pity if these contri¬ 
butions were buried simply because those who may be most interested in them 
would heatate to open covers bearing the word “mathematical,” while those 
primarily interested in mathematical economics passed them by. The remain¬ 
ing essays in the volume do fit the title if we interpret it quite broadly, but 
the true nature of the collection is, of course, described by the subtitle, “In 
Honor of Oskar Morgenstem,” 

Morgenstera’s place as one of the immortals of economics is derived from 
his collaboration with von Neumann. In spite of his many publications, his 
next most important contribution to economics has been through his interest in, 
and encouragement of, the work of others. This collection is representative of 
the people and the topics that bear the mark of this encouragement. 

As is fitting, the first and largest group of contributions is in game theory. 
They represent very well the current relationship of game theory to econom¬ 
ics. The theory of games did not have the impact on economics that Morgen¬ 
stem originally anticipated- It was the first major influence in the moulding of 
the “new” mathematical economics. However, its younger spiritual cousins, 
linear programming, activity anal}^, and generalized optimizing theory 
whi<h, like game theory itself, broke wi& the smooth regular world of neoclas- 
rical mathematical economics, proved more directly applicable to a wider 
rmige of problems in economic analysis than the theory of games did. Game 
theory was, and remains, the obviously appropriate tool for the anal 3 ^is of 
imperfectly competitive equilibrium. Even now, thi s analjTsis has not been 
completed, but progress is steady (if slow). The first rix contributions to the 
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volume are concerned either with the problem of imperfect competition or 
with the development of game theory itsdf in the direction required (multi¬ 
person games) for anal}^ of the problem. 

A useful discussion of the general approach to the problem is pven by 
Shapl^ and Shubik (“Concepts and Theories of Pure Competition”); although 
one suspects this essay was one of the earliest writtai for the collection. A 
particularly good paper in this group is Aumatm’s (“A Survqr of Cooperative 
Games Without Side Payments”), and this carries the most up-to-date bibli¬ 
ography. The essays by Kuhn (“On Games of Fair Division”), Davis and 
Master (“Existence of Stable Payoff Configurations for Cooperative 
Games”), Peleg (“Existence Theorem for the Bargaining Set Mi<*>”) and 
Shapley (“On Solutions that Exclude One or More Players”) are m<B% techni¬ 
cal and more limited. 

Related in spirit to game theory are two contributions which have been 
fitted into other groupings, one by Stem on oligopoly (“Some Notes on Oli¬ 
gopoly Theory and Experiments”, grouped with the Whitin essay already 
mentioned under “Managemait Science”), and the other by Mayberry (“Al¬ 
ternate Prior Distributions in Statistical Decision Theory”). 

It is interesting to turn from the first grouping in the volume to the last. 
These five essays under the heading of “Econometrics,” comprise two on index 
number problems and three on spectral analysis. Althou^ the Princeton work 
on spectral analysis of economic time series represents one of the most recent 
projects to receive Morgenstem’s support, his interest in time series goes very 
far back. His first published work was in business cycles (1927), and some of 
Wald’s early work on time series analysis was to solve problems brou^^t to 
the fore by Morgenstem. Incidentally, since we have harked back to Morgen¬ 
stem’s l^etma period, a valuable contribution to the volume is the English 
version of Monger’s paper on the St. Petersburg paradox (“The Role of Un¬ 
certainty in Economics”) which was originally drculated in the 1920s and 
published (in German) in 1934. 

Of the spectral anal 3 rsis papers, those by Granger (“New Techniques for 
Analyring Economic Time Series and Thdr Place in tonometries”) and by 
Hatanaka and Suzuki (“A Theory of the Pseudospectrum and Its Application 
to Nonstationary Dynamic Economic Models”) are theoretical, while that by 
Godfrey and Karreman (“A Spectrum Analysis of Seasonal Adjustment”) 
compares the application of several methods to artificially generated time se¬ 
ries containing a seasonal. In the two index number papers included in the 
same grouping, Afriat (“The Cost of Living Index”) is searching for a cost of 
living index satisf^g consistency tests. Mizutani (“New Formulas for Mak¬ 
ing Price and Quantity Index Numbers”) for an “ideal” index in the manTtar 
of Irving H^er. 

The remaining essays are widely dispersed in topics and rather loo^y col¬ 
lected under various headings, which should not be taken too seriouriy. 
Botch’s essay (“The Economics of Uncertain^”) is more decision theory thm 
economic theory, and Qrr’s (“Capital Flexibility and Long Run Cost Uiu^ 
Stationary Uncertainty”) as much economic theory as decision theory. Noble 
turns input-ouput into output-input (“A Property and Use of Output CoeS- 
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dents of a Leontief Model”), Thompson discusses a problem in discrete pro¬ 
gramming (“Some Approaches to the Solution of Large-Scale Combinatorial 
Problems”), and Tomqust gives another variation of the formal equivalence of 
minimaxing and optimal programming (“Minimaxing and Optimal Program¬ 
ming”). There is an application of Bayesian methods (Miyasawa, “A Bayesian 
Approach to Team Dedsion Problems”) and a discussion of subjective proba¬ 
bility (Pfanzel, “Subjective Probability Derived from the Morgenstem-von 
Neumann Utility Concept”), a note on a kind of utility by learning (Peston, 
“Changing Utility Functions”), one of BaumoFs minor pieces (“The Ricardo 
Effect in the Point Input-Output Case”), and a requisition-smoothing algorithm 
by Harlan Mills (“Smoothing in Inventory Processes”). 

Is there signiffcance in the fact that one of Morgenstem’s special interests 
is notably unrepresented, namely the line of thought of his On the Accuracy 
of Economic Observations? Perhaps this subject is too imcomfortable. 

Any collection of essaj^ from a variety of authors suffers certain disadvan¬ 
tages. A conference volume has, at least, unity of subject, while Festschrift 
hfljit not even this. Thus the potential reader of a volume such as the present 
one has little guidance as to whether its contents will interest him. A desire to 
honor a great teacher or colleague does not always run to a willingness to 
publish one’s latest, or more important, work in the volume. As Festschriften 
go, this one is good enough. 

Kelvin Lancaster 

Columbia University 


'Matrix Methods in Economics. By Clopper Almon, Jr. Reading, Mass.: Ad- 
dison-Wesley, 1967. Pp. 164. $6.95. 

Professor Almon wrote this book because he felt there was a gap between 
standard introductions to mathematics and statistics, and the conventional 
texts on econometrics and mathematical economics. There was, in brief, no 
unified treatment of “matrix inversion, multiple regression, the analyis of var¬ 
iance and covariance, Lagrangian multipliers, linear and nonlinear program¬ 
ming, and the characteristic values of matrices.” He points out that a quanti¬ 
tative economist must have a thorough understanding of these topics before 
proceeding to the advanced techniques regularly employed by econometricians. 
In addition, he feds that a quantitative economist should be familiar with a 
machine language, and his choice for this is FORTRAN. All of the topics 
mentioned are covered by Almon in this short and tightly written book. While 
most sections make use of matrices in one way or another this is certainly 
not a conventional introduction to matrix algebra. 

The formal treatment of matrix algebra is limited to the pages of Chapter 
1, and a tremendous amount of information is compressed into this limited 
space. The method of matrix inversion which Almon favors is that of Gauss- 
Jordan elimination with its pivot operation. In the second chapter the pivotal 
process is used for least-squares computations, and with a slight addition it 
becomes the basis of the simplex method of linear progr amm ing in Chapter 4, 
In between, in Chapter 3, Almon presents what is undoubtedly the most com¬ 
pact treatment of FORTRAN programming to appear in print. The remaining 
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three chapters deal primarily with nonlinear maximization, and the computa¬ 
tion of the characteristic values of S3rmmetric and nonsymmetric matrices. 

The formal prerequisites for using this book are a good knowledge of calcu¬ 
lus, including differential equations, and a working knowledge of elementary 
statistics. But another prerequisite not mentioned by the author is what teach¬ 
ers of mathematics call “mathematical maturity.” This is a rigorous book, and 
while there is an emphasis on computation, particularly in the early chapters, 
the author has made few concessions to pedagogy. All of the theorems used 
are proved, and illustrative examples are held to a minimum. 

In the conventional introduction to matrix algebra the student is taught the 
concept of a determinant, and determinants are used to invert a matrix. But 
Almon shares the impatience of some pure mathematicians with this ap¬ 
proach; he relegates his short discussion of determinants to an appendix. He 
feels that “. . . dete rminan ts are of no computational—or, as far as I can see, 
theoretical—^value. . . Althou^ the theory of matrices grew out of the 
theory of determinants, the idea of a matrix logically comes first. As Mac- 
duffee pointed out in his Cams monograph “the relation of determinant to 
matrix is that of the absolute value of a complex number to the complex num¬ 
ber itself, and it is no more possible to define determinant without the pre¬ 
vious concept of matrix or its equivalent than it is to have the feline grin 
without the Cheshire cat”^ As a nonmathematician I would not have the te¬ 
merity to dispute such hi^ authority. But in teaching the mdiments of ma¬ 
trix algebra to students of economics the determinant is still a useful pedagog¬ 
ical device. One has to point out, of course, that efiScient computer programs 
do not use determinants—^th^r use the pivotal process xiescrib^ by Almon— 
but it is easier to grasp advanced computational techniques once the essential 
notion of a general solution of a S37stem of linear equations has been described 
in simpler terms. 

In his treatment of linear programming Almon eschews the traditional set- 
theoretic introduction, and moves directly to the simplex method. Even the 
relatively simple transportation model is handled within this framework. 
There are no frills, but all of the essentials are covered including duality and 
shadow prices as well as the problem of degeneracy. An interesting feature of 
the book is a short but lucid discussion of orthogonal regression. There ap¬ 
pears to be a growing interest among economists in the use of factor or princi¬ 
pal component analysis, and Almon has provided a brief introduction to the 
theory behind this method. 

Almon clearly did not have a mass market in mind when he wrote this 
book. Readers looking for a “mathematics made easy” approach will not find 
it here. But this is not to detract in any way from the author’s style. His eru¬ 
dition shows throughout the book, and his prose while tight is unamfaiguous- 
There can be no doubt that this book will serve a useful function. The student 
who masters it will be more than adequately prepared for graduate courses in 
econometrics and mathematical economics. 

William H, Miernyk 

West Virginia University 

'Cyrus Colton Macdufiee, Vectors and Matrices^ The Mathematical Association of 
America, Ithaca, N.Y., 1943, p. v. 
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Ecofiomic Systems; Plaimmg and Reform; Cooperation 

Papers on Capitalism^ Development and Planning, By Maurice Dobb. New 
York: International Publishers, 1967. Pp. 274. $5.95. 

The book under review is composed of a series of essa5rs, some published 
for the first time. The compilation is in six parts: Part 1 is devoted to some 
problems of the history of capitalism. Part 2 reviews some aspects of economic 
development. Part 3 consists of reflections on the theory of investment plan¬ 
ning and economic growth. Part 4 is on the question of investment priority for 
heavy Industry. Part 5, by far the largest, covers pla nn i n g and the Soviet 
economy. Part 6 is an introduction to the Italian edition of Capital. This is 
quite a menu and even by concentrating on only a few selected essays the re¬ 
viewer cannot do full justice to Mr. Dobb’s writings. Reading this book is 
an intellectual delight. Few economists have the command of both modem 
economic theory and Mandan economics possessed by Dobb. Nor are there 
many who have the ability to clearly egress complex propositions in such 
precise and exquisite language. One may quarrel with Dobb’s views and 
preferences for institutional arrangements (among others, I have argued else¬ 
where some of the points raised in this book and have presented them in a 
different li^t) but audhe alteram partem Dobb^s writings should be con¬ 
sulted without fail for a superb rationalization of some aspects of the Soviet 
mode of econoroic development 

The Soviet industrialization strategy adopted an “unorthodox development 
sequence” by concentrating on the preferential growth and lead of the capital 
goods industries. It emerged as the antipode of the “orthodox sequence.” In 
the great discussion that preceded the launching of Soviet forced industrial¬ 
ization, the esponents of the “orthodox sequence” argued that the first stage 
of development should involve the expansion of agriculture and the agricul¬ 
tural processing industries. Although such a development pattern might be 
achieved at the cost of temporary deceleration of the industrial growth rate, it 
is at the later stages that heavy industry should be developed. The argument 
in favor of developing agriculture first in the Soviet economic conditions of 
the 1920s stems from the reasoning that agricultural exports are the cheapest 
possible means of securing ultimately a hi^er rate of growth than could be 
achieved with immediate maximum forced diversion of capital to industry. In- 
vestm^t of capital in agriculture is generally more profitable than in industry 
because the cajntal-output ratio is considerably lower in the former and the 
production flow would be forthcoming from it much sooner. Whereas during the 
period of reconstruction of capacity only small eapenditures are required to 
maintain the capacity intact or to sK^tly increase it, the returns are hi^ and 
quick everywhere. But when substantial additiions to existing capacity are made, 
or reconditioning of obsolete plants undertaken, such investments in heavy in¬ 
dustry require larger diversions of resources and longer periods of gestation 
than in li^t industry. At the other crtreme of the spectrum of opinions can¬ 
vassed, the primacy of developing heavy industry and financing industrial 
growth predominantly by pumpng-over the means from the private sector 
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through nonequivalent exchange was advocated for a variety of economic, po¬ 
litical, and strategic reasons (pp. 126-39).^ 

Dobb explains clearly the rationale bdiind the investment priority for 
heavy industry argument. He shows imder what conditions it is valid for 
^achieving a hi^ growth rate. His treatment should be particidarly noteworthy 
in view of the disrepute into which this “law” of industrialization has fallen in 
both the East and the West. “The proposition that, ceteris paribus^ the future 
potential growth-rate of output will be higher the larger is the proportion of 
current investment devoted to enlarging the productive capacity of capital- 
goods industries, has alwa 3 rs seemed” to Dobb “sulSficiently obvious, once 
stated, to admit of little if any dispute” (pp. 110-11). 

Admittedly, assuming a completely free trade with hi^ demand elasticities, 
it would not matter much whether a coxmtry pursued a development path by 
concentrating on the output of structural steel and machinery or by indirect 
production. But such a situation did not prevail in the Soviet Union during 
the period of accelerated industrialization and in most developing countries 
today esport capacity is limited by low demand elasticities. Also, inter alia, if 
real wages cannot be reduced further for social, efficiency, or incentive rea¬ 
sons, it may prove impossible to expand employment and output in capital 
goods industries at a rate faster than that of consumer goods (assuming full 
capacity, absence of technical change of a sufficiently potent labor-saving vari¬ 
ety, and no opportunity to lower significantly the capital-output ratio). More¬ 
over, “as the capital-goods sector grows in size, the proportion of annual net 
investment directed towards it wiU need to be progressively increased in order 
to boost the growth-rate further” (p. 114). Eventually the preferential treat¬ 
ment of this sector will be moderate, 

Dobb presents two main alternatives: In the first variant the pattern of in¬ 
vestment allocation between sectors is stabilized at the existing level. In such 
a case the capital goods sector will continue to grow for a while at a hi^er, 
but decelerating, rate than that of total output and consumer goods. Since the 
growth rate of the consumer goods sector will be accelerating eventually, an 
equiproportional e]q>ansion of capacity in capital goods and consumer goods 
sectors will emerge. Altemativdy the second variant postulates that, in order 
to raise consiunption, the priority in allocating investments may be accorded 
to the consumer-oriented sector (at the expense of heavy industry). But then 
the rate of growth of total output will dedine. 

Dobb argues that since the mid-1950s or so, the Soviet Union has experi¬ 
enced a transitional period characterized by the first variant, exhibiting a 
much doser aiq)roximation of rates of growth of producer and consumer goods 
sectors and displaying in the latter part a tendency of reduced tempo of 
growth. It is noteworthy that, in prindple, investment priority is still accorded 

^For a fuller analysis of the background and issues involved In the great debate see 
Alexander Edich, The Soviet IndusiriaUsation Debate, 1924rl92B (Cambridge, Mass., 1960). 
For aigummits for the ^unorthodox se^ence” see E. FreObrariiensky, iVew Bconondcs, 
translated from the Russian by Brian Herce (New York, 1965) and for a transiation ei 
some contributions to fixe discussion see N!<holas ^ulto, ed., Foundadons of Sovkt 
Strategy for Ecdnontk Growth (Bloomington, Ind., 1964). 
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to heavy industry. There are indications of an emerging trend favoring the 
second variant. But Dobb considers it unlikely that the second variant will 
endure since a drastic rise in consumption would be purchased at the cost of a 
reduction of the overall growth rate, unless counteracted by a te^ical ad¬ 
vance. Probably over the next two decades, ruling out war, something akin to 
the first variant will be pursued (pp. 115-16). Parenthetically, I would stress 
that a rapid rise in consumption standards might drastically contribute to im¬ 
provement of the system’s efficiency through its effect on productivity—as So¬ 
viet research seems to bear out® A significant additional source of growth 
could be released by raising economic efficiency. 

Dobb calls attention to the changing scene in the Soviet Union and some 
East European economies where labor reserves have been exhausted and 
where there are alarming signs of labor shortages. Whereas previously growth 
of industrial output was largely achieved by extensive methods, now industrial 
output must increasingly be expanded by improving productivity—which was 
indeed the propeller of modem economic growth in the West—achieved 
mainly by capital deepening. But technical innovations could be of a capital¬ 
saving and labor-saving variety. As productivity might be increased without 
concomitant increases in capital outlays, a case for the preferential growth of 
the capital goods industry cannot rest on a prediction of a likely trend in the 
capital-output ratio (p. 121). 

On reading Dobb’s illuminating discourse one is faced once again with the 
question: How would the Soviet economy have developed had other alterna¬ 
tives, presented during the industrialization debate and later discarded, been 
adopted? But, given the chosen path of development, there is much to be said 
for Dobb’s view that, when the paramount objective was super-rspid industri¬ 
alization, the planning problem was essentially one of keeping “the circular 
production-flow moving smoothly without interruption” and under such condi¬ 
tions the principles of Pareto’s optimum were irrelevant (p. 194). There are 
certain logical consequences of adopting such a planning system. Among them, 
the role of producers’ prices is then not as irrational as it seems to the West¬ 
ern observer. Dobb sees the fundamental weaiaiess of the Soviet price system 
as that of encoura^g the squandermg of capital. In the past Marxists had 
paid little heed to microeconomic processes of adjustment Dobb devotes much 
space to a discussion of optimal planning and prices. He considers that insuf¬ 
ficient attention is bemg paid by the debaters to modifying production con¬ 
ditions and to the distinction between the “normal” price and the “short¬ 
term” price (equilibrating current demand and current available supply). For 
purposes of effective economic calculation not only “short-term” prices are rel¬ 
evant, but “once the problem is widened to include the alteration and adapta¬ 
tion of supplies themselves as inputs, one cannot proceed further without some 
standard ‘normal’ price with wWch the current diort-period market price can 
be compared^* (p. 200). Dobb argues that in a planned economy adjustments 
are made by varying the production-flow. Price flexibility is “necessary only 
in the case of particularly stubborn suj^ly-inelasticity” (p. 202). For invest- 

‘ C/. A. L. Vainshtein, Bhonofivka i matematicheskie metody. No. 1, 1967, pp. 25-28. 
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ment decisions, future valuations rather than current scarcity relations are rel¬ 
evant. Generally, in Dobb^s opinion, the crucial issue is to “get macro-price- 
relations approximately ‘right,' and that if this be done micro-price-relations 
can mostly be left to look after themselves” (p. 241). 

Had greater wei^t been given to the market in the process of development, 
I would be inclined to think that some of the dislocations, low productivity, 
and inefficiencies might have been averted. But whether market socialism 
would have produced better or worse results (in terms of the regime's leaders' 
objectives) and what would be the optimum combination of command and 
market-type instruments during the various stages of development are thorny 
issues. Tffis brings to mind the present alterations in working arrangements 
taking place in the Soviet Union and Eastern Europe and the close interrela¬ 
tionship between the growth strategy and the functioning of the system. 

On the occasion of Mr, Dobb's retirement from active teaching duties at 
the University of Cambridge and Trinity College, the reviewer would like to 
pay homage to this great scholar and true gentleman and wish him many 
more years of productive work. 

Geoxge R. Feiwel 

The University of Tennessee 

Morons Economic Predictions. By Fred M. Gottheil. Evanston: North¬ 
western University Press, 1966. Pp. xv, 216. $7.50. 

Soviet Economic Controversies—The Emerging Marketing Concept and 
Changes in Planning, 1960-1965, By Jere L. Felker. Cambridge, Mass, 
and London: Massachusetts Institute of Technology Press, 1966. Pp. x, 
172. $5.95, 

These two books, although disparate, lend themselves to review under a 
common rubric. Fred M. Gottheil's Marcus Economic Predictions, among its 
other weaknesses, is inexcusably obsolete, while the great strength of Jere L. 
Felker's Soviet Economic Controversies is its timeliness. 

The task which Gottheil set before himself will strike many economists as 
being a strange exercise in scholasticism: “This present study attempts to 
evaluate the Maridan economic predictions. The object here is not to pro¬ 
nounce judgment on the accuracy of the predictions in the historical sense but 
rather to determine the bases upon which the predictions were made and then 
to evaluate the predictions as derivatives from the assumed bases” (p. 4). 
Any attempt to test “the reality of the theoretical structure” is “not the pur¬ 
pose of this book,” 

The first section, approximately half of the book, is devoted to a pedestrian 
formalization of Marx’s economic model. The second, and even less adequate, 
half of the book attempts to determine if Marx's economic predictions follow 
from his economic model. The impression that Gottheil is ignorant of the ex¬ 
isting literature concerning Maix's analysis is reinforced by his bibliografdiy 
of works by authors other than Marx and Engels. It is composed of six entries, 
four books, and two journal articles. 

The result of this ne^ect of previous studies is that Gottheil offers nothing 
new, and what he does offer has been presented better elsewhere. His attempt 
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to show the relationship between the economic model and Marx’s predictions 
concerning the falling rate of profit and the absolute impoverishment of the 
working class is much inferior to that developed by Paul M. Sweezy in 
Theory of Capitalist Development, His presentation of the international im¬ 
plications of Marx’s model is pale compared to that developed by Rosa Lux¬ 
emburg in her The AccunmLation of Capital, GottheiPs presentation of Marx’s 
“time of turnover” of capital encompasses approximately four pages (pp. 
77-78, 106-10) and includes three formulas, eight symbols, and two numerical 
tables, A superior presentation appears in a single paragraph in the second 
chapter of Joan Robinson’s An Essay on MofoAan Economics, A continuation 
of this list would be depressingly easy. 

In Part II of the book, Gottheil follows each chapter with a listing of 
Marx’s “predictions.” This exercise in taxonomy classifies predictions as “pri¬ 
mary,” “secondary predictions related to primary,” and “specific.” The last 
category might better be called anecdotal, referring to “definite dates, names 
or events” (p. IIS). Thus, at the end of the chapter entitled “The Proletarian 
Revolution,” we find SS predictions. The first is the “primary” prediction that 
“The proletarian class cannot rise without upsetting all existing relations of 
production,” and the last is that “The Engli^ Established Church will more 
readily pardon an attack on 38 of its 39 Articles than on 1/39 of its income” 
(pp. 187-90). 

Although this reviewer is not among them, some economists might find a 
complete compendium of Marx’s predictions useful. However, even these econo¬ 
mists would be disappointed. Gottheil’s source material is not only limited to 
that part of Marx’s writing which is available in English, but not even all 
these sources are fully utilized. 

Soviet Economic Controversies is a refreshing contrast. Felker draws upon 
both Soviet and Western literature concerning economic devdopments in the 
U.S.S.R. during the past decade. His presentation of current Soviet economic 
debates, a virtual day-by-day account, deserves to be widdy read. 

Felker’s central concern is fortunatdy broader than indicated by his state¬ 
ment that “ (T)his study is an inquiry into the reasons behind the recent shift 
in emphasis toward the consumer . . (p. 6). “Emphasis toward the con¬ 

sumer” was probably not a major impetus bdfind the recent Soviet economic 
reforms. The impetus can better be found in macro-economic devdopments, 
most notably a decline in the rate of economic growth and a marked increase 
in the capital-output ratio. For reasons that can better be pursued dsewhere, 
the Soviet economy somehow outgrew the Stalinist S 3 ^tem of ph 3 rsical and di¬ 
rect planning. The antithesis posed in Peter Wiles’s stimulating artide 
“Growth versus Choice” (1957), if it ever existed, seems to have been trans¬ 
formed in good Marxist fashion into a synthesis. It appears that the recent 
reforms adopted to promote economic growth also involve a greater degree of 
market orientarion and consumer choice. 

These change, which emphasize the maximization of profit per unit of in¬ 
vested capital, are generally known in the West Their partial adoption has 
led some American journalists and Chmrman Mao to that the Soviet 

Union has “taken the capitalist road,” Less known, and most admirably cov- 
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ered in Felker’s study, is that these reforms had to vie with a different set of 
proposed measures that involved the “normative value of processing.” Propo¬ 
nents of this N.V.P. approach also held that the Stalinist “gross value of out¬ 
put” success indicators were inadequate. In broad outline, they proposed that 
enterprise performance be measured in terms of a series of “normed” costs for 
value added output. The debate was often acrimonious, with anti-profit dogma 
on the side of N.V.P. and economic rationality clearly on the side of Liberman 
and his allies. Felker’s account of this debate shows how fortunate it was for 
the Soviet economy that several fine economists managed to outlive the Stalin¬ 
ist era. 

Only when Felker turns to an evaluation of the proper solutions for Soviel- 
economic problems, is his discussion unsatisfactory. With the single exception 
of a footnote on the “Edsel” debacle (p. 139), he consistently judges Soviet 
practice against Western theory. Naturally, the former is found lacking. Felk- 
er’s insistence that the unhampered free market is the sine qua non of economic 
rationality and human well being is simply inadequate. Only what must be 
described as an economic ethnocentricity can account for his apparent position 
that the Soviet refusal to adopt “market-oriented” methods such as massive 
Western-style advertising is due to simply a lack of Marxist “theoretical justi¬ 
fication” (pp. 1S3-SS). 

Finally, two very irksome mistakes appear throughout the book. First, 
Felker appears to be unaware of the Marxist distinction between “socialism” 
and “commimism” (pp. 19-20, 24, 30, 130, 152). For the Soviet economist, 
the U.S.S.R. is still at the stage of “socialism.” “Communism,” with its rule of 
“distribution according to need,” is yet in the future. Thus Felker meaning- 
lessly upbraids Soviet society for its failure to recognize that it does not fol¬ 
low “communist” principles. Secondly, Felker holds that Stalin “accepted” 
and “revived” (see pp. 18, 30, 31, 122) Say’s Law. While this seriously mis¬ 
represents Stalin’s position concerning the desirability of supressed infiation, 
for the much-maligned Jean Baptiste Say it is virtually slanderous. 

Leonard Kirsch 

University of Massacfmsetts at Boston and 

Harvard University^ Russian Research Center 

Price Formation in Various Economies, Proceedings of International Eco¬ 
nomic Association Conference, 1964. Edited by D. C. Hagxje. New 
York: St. Martin’s Press, 1967. Pp. xviii, 281. $8.50. 

The path toward the creation of a genuine and continuing dialogue between 
Eastern and Western economists has proved to be full of pitfalls. Many con¬ 
tinuing exchanges between economists have developed on an informal basis 
and the present state of economic thought in the two areas suggests that a 
much more extensive exchange should be quite feasible. Despite the presence of 
several extremely interesting pieces, the present volume clearly filustrates the 
barriers to understanding that existed on both sides in 1964, and in large mea¬ 
sure continue to exist. 

Judging from the contents of this book, the conference does not seem to 
have been “paying special attention to similarities and differ^^^ between 



598 


THE AMERICAN ECONOMIC REVIEW 


methocis of pricing in capitalist and socialist countries,” as the dust jacket 
avers. The papers themselves are divided into three groups. The first, “pricing 
under capitalism,” deals with such things as reaction-path analysis of duopoly, 
the static analysis of retail trade with spatial discrimination introducing an 
element of monopolistic competition, a socio-political framework for the eco¬ 
nomic analysis of the large business, a survey of price regulation in publicly 
controlled industries in the United States, and the determinants of infiation in 
the United Kingdom. The second, “pricing under socialism,” contains three 
very brief discussions of some aspects of price formation in Czechoslovakia 
and the Soviet Union, and a more or less wage-num^aire analysis of efficient 
short- and long-iun pricing. The final section contains pieces on the economic 
analysis of indicative planning, a two-period, linear-programming, sectoral- 
planning model, an analysis of the recoupment period and efficiency pricing, 
and a survey of some considerations of pricing for investment choice imder 
socialism. The authors of the first group of papers are from capitalist coun¬ 
tries, those of the second from East bloc cotmtries, and those of the third of 
mixed origin. There is a 50-page summary of the discussions at the (ten-day) 
conference, which constitutes a quite detailed and useful review of most of the 
papers. 

Among the most interesting papers for this reader was J. N. Wolfe’s survey, 
from the point of view of conventional economic theory, of the possible func¬ 
tions of a planning board which has no power to implement its plans. Among 
the points made are that economists are not well prepared to develop the pos¬ 
sibly useful information: for example, the correction of malfunctioning market 
adjustment mechanisms by informational activity would seem feasible, but 
the theory of adjustment is not yet well enou^ developed to provide dear 
guidelines for work. Also such a board in the service of a government becomes 
a pressure group and this may well reduce its primary asset as a toothless 
planner, its credibility, 

J, Johnston’s paper summarizes studies of the determinants of wage and 
price level changes in the United Kingdom, showing the general consensus 
that changes in excess demand are an important factor. He then points to 
the weakness of econometric work based on ex post data in dealing with this 
problem, since it does not separate out supply factors from demand factors. 
Finally, he sketches one possible way of getting at excess demand by hypoth¬ 
esizing an output response function which, above some base level relates in¬ 
creases m demand to increases-in-output response, with the latter increasing at 
a diminishing rate. In the discussion the above-mentioned weakness was gen¬ 
erally conceded, but opinions difiered as to what might be done about it. Both 
Johnston and Wolfe raised issues that are of first importance in the socialist 
countries; it is unfortunate that no attempt was made to provide comparable 
analyses for some of those countries. 

Two papers are quite revealing, in a similar context, of the diSerent styles 
of approach to problems that still characterize East and West. J. Lipinski’s 
discussion of the recoupment period begins with a model in which labor is an 
efficient measure of cost and the recoupment period an efficient price, and pro¬ 
ceeds to relax the restrictions. However he always assumes that at least the 
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ratios of final demands for the various output are fixed. H. Barkai in his 
ludd discussion of the recoupment period does not feel constrained to begin 
with a labor value model, places considerable emphasis on general economic 
interdependence as a hindrance to the use of the recoupmient period in effident 
pricing, and advocates “far-reaching decentralization” as the appropriate re¬ 
sponse to interdependence. Hiese two papers stimulated the prindpal compar¬ 
ative discussion of pricing practices recorded in the summary. 

The basic difficulty faced by organizers of a conference such as this is that 
too many of the Western contributors want to discuss relatively narrow and 
technical improvements in the received theory while too many of the Eastern¬ 
ers want to deal primarily in rather grand and vague generalizations, while 
communication—and exdtement—would probably be maximized if predsely 
the reverse were done. Surely it woffid have helped some if each group of au¬ 
thors were of mixed origin; still better would be the assignment of some ex- 
plidtiy comparative papers. Tlie editor and prindpal organizer of tiie confer¬ 
ence “widies it were possible to start all over again, not now from the begin¬ 
ning, but from the state of mutual understanding and respect reached at the 
end of the meeting.” It would be most useful if he did try again. In the mean¬ 
time we are grateful to him and to the sponsors of the conference for generat¬ 
ing several papers that economists generally will wish to read. 

Benjamin Wasd 

Umversity of California, Berkeley 

Plan and Market under SociaUsm. By Ota Sie. Prague: Academia, Czecho¬ 
slovak Academy of Sdences; White Plains, N.Y.: International Arts and 
Sdences Press, 1967. Pp. 382. $12.00. 

Professor Sik is a member of the Central Committee of the Communist 
Party of Czechoslovakia and Director of the Economic Institute of the Acad¬ 
emy of Sdences in Prague. The book imder review is a translation of a sub¬ 
stantially revised Czech text, published in 1964. It condemns direct central 
planning in a devdoped socialist country, and advocates a far-reaching re¬ 
placement of central economic command by material incentives and alloca- 
tional functions of markets. 

In Part I Sik takes to task “Stalin’s erroneous methodology,” his indstaice 
on the “primaiy of production without re^d to different phases of the produc¬ 
tion process,” his ne^ect of the “distribution theory” (by the latter Sik ob¬ 
viously means not only theory of distribution but also theory of intermeffiate 
and final demand), and his refusal to recognize the importance of market rela¬ 
tions (“commodity-money realtionship”) in the sodalist sectors of national 
economy. Ihe au^or finds that much of Stalinist economic theory has sur¬ 
vived Stalin in the USSR, but he has words of praise for the Polish econo¬ 
mists, especially for Oscar Lange. He then discusses what he considers to have 
been the outcome of the old Soviet economic model in Czechoslovakia, the so- 
called “extensive development.” By this he understands economic growth 
based on raindfy increasing input of o^ital accumulated through-forced sav¬ 
ing, and on ra^adly increasmg input of labor, while the productivity of these 
factors is sta gnating , or even decreasing. One aspect of “extensive” devdc^ 
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ment is a tremendous rise in the incremental capital-output ratio. Sik mea¬ 
sures this somewhat inaccurately by “investment in production per one ko¬ 
runa of increment in national income” (the latter defined as net mate¬ 

rial output at constant market prices). In these terms, the ratio jumped from 
2.01 in 1958 to 13.90 in 1962 and 18.22 in 1963. Other characteristics of “ex¬ 
tensive growth” are waste of material inputs, increasing cost of production, 
accumulation of unsaleable inventories of intermediate and final products, and 
loss^ in foreign trade. 

Sooner or later, “extensive development” becomes self-defeating and the 
only possibility of sustaining growth is an “intensive development” xmder 
which an improved quality of factors, especially better technology, and an im¬ 
proved allocational efficiency become the main sources of growth. The neces¬ 
sary prerequisite, according to Sik, is a consistent use of socialist market rela¬ 
tions in the framework of indirect macroeconomic planning. 

In the lengthy Part n, the author argues in favor of decentralized economic 
decision-making by soci^t managers who are supposed to “ma x i mi ze gross 
income of the enterprise.” Gross income is a misnomer: essentially it is total 
revenue minus material cost, that is, a loose analogy to the Western concept of 
value added. Obviously, it is impossible to maximize value added unless Aere 
is no scarcity of factors; and a profit-maximizing firm would tend to maximize 
value added only if the price of primary factors is zero. What the socialist 
firms actually may maximize in S&^s model is the residual of “gross income” 
after payment of centrally fixed wages, of interest on loans, and of special lev¬ 
ies or “charges” on employment, on working, and on fixed capital. "V^at is left 
thus comes dose to the Western concept of a firm’s profit. If a quasi-profit-led 
socialist market economy is to operate without return to direct central con¬ 
trols, prices must not deviate dramatically from relative cost to producers and 
from relative preferences of buyers. Sik’s emphasis on the “movement of 
prices” to secure “a continual surmounting of contradictions between the nar¬ 
row interests of producers and the narrow interests of consumers” is of spedal 
interest in this connection. 

Problems of sodalist price formation are further discussed in Part III. Un¬ 
fortunately, this is an almost impenetrable mixture of the Marxian construct 
of “production price” and a vague theory of equilibrium prices on the whole¬ 
sale and retail levd. 

With the exception of the equation of the production price (p. 250), based 
on a questionable, linear cost function, no functional equations and no graphs 
are used to inquire into the interrelationship of the prices of products and in¬ 
puts. Sik seems to have no dear concept of production and consumption 
functions. He also seems to make no dear distinction between static partial 
market equilibria, a general equilibrium, and an insuffidently identified con¬ 
cept of optimality. What is especially surprising in his discussion of the bless¬ 
ings of (hopefully competitive) socialist markets is the virtual absence of in¬ 
quiry into the problems of external economies and diseconomies, into the dif¬ 
ferent time horizon of the managers and workers who receive short-term bo¬ 
nuses on one hand, and of the long-term oriented planners on the other, and 
into the posdble confiicts between static efficiency and some macrodynamic 
goals. 
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The final Part IV deals with “money under socialism.” A major portion of 
it is devoted to foreign trade and the balance of payments. While probably 
not realizing that “purchasing parity exdiange rates” are not tantamount to 
equilibrium rates, Sik makes a laudable effort to recommend the removal of 
“artificial barriers” between domestic and foreign trade prices under a more 
realistic exchange rate of the koruna. 

Those readers versed in quantitative economic analysis will feel somewhat 
frustrated by Professor Sik^s vague, non-interrelated theorems, his failure 
to define clearly the parameters and the variables of his model, and his appar¬ 
ent lack of profound knowledge of modem Western theory. Even those read¬ 
ers who are interested in socio-economic systems rather than in pure economic 
theory may find several arguments either inconsistent or arranged in a very 
unusual sequence, many terms and many statistics underdefined, and the 
translation shaggy. Yet, despite all of its imperfections, this is an important 
study in political economy. Anyone who is interested in the changing eco¬ 
nomic s 3 ^tems in Eastern Europe and in the changing Marxist economics 
should not fail at least to leaf through it. It shows the painful Communist 
rediscovery—^and perhaps even a certain overrating—of the aJlocational role 
of markets as well as the still substantial, but obviously narrowing, gap be¬ 
tween Western and East European economic thou^t. 

To be fair to the author, one should bear in mind that his interest is not 
limited to economic matters. In sevei^ chapters, he also discusses a general 
reform of a socialist society. His call for decentralization of economic power 
has contributed to the recent “socialist democratization” of Czechoslovakia. 

Jan M. Michal 

State University oj New York at Binghamton 


Econofnic Systems. By Gregory Grossman. Englewood Cliffs, N.J.: Pren¬ 
tice-Hall, 1967. Pp. viii, 120. $4.9S; paper, $1.75. 

This volume in the Foundations of Modem Economics Series provides a 
long-needed concise survey and summary of the field of comparative economic 
systems. It consists of right short chapters—^three introductory chapters deal¬ 
ing with performance criteria, economic institutions, and ideologies; two 
chapters on laissez faire and regulated capitalism; case studies of the Soviet 
Union as a command economy and Yugoslavia as a socialist market economy; 
and a concluding chapter summarizmg some of the main points of the book 
and evaluating their significance. 

The book can be used effectively at three different levels. First, it will ad¬ 
mirably serve the main purpose of its series as a supplement to principles 
texts. The discussion of economic systems is commonly the weakest section in 
a principles text, usually appearing to be an afterthou^t following the ex¬ 
tended treatment of the U.S. ^nomy to which the book is really dwoted. 
This approach unfortunately ignores the very strong student interest in alter¬ 
native economic systems and their rimilarities md differences in comparfecm 
with the regulated capitalist economy, of which the United States is oily one 
example. Students and teachers alike will welcome this volume an mtroduc- 
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tion to a basic subject which their principles texts slight, if not ignore.^ 

Second, though not designed primarily for use in specialized intermediate- 
level courses in comparative economic systems, the book can be used with 
profit in these courses to provide a brief but comprehensive and authoritative 
overview of the subject. The price of the paperback edition is low enou^ to 
permit its purchase along with one or more of the longer texts and/or readers 
in the field. Instructors and students will find that Grossman’s volume supple¬ 
ments rather than duplicates these volumes. 

Finally, the book will be of interest and benefit to instructors because it 
provides an excellent concise summary of the field, with insights and examples 
that win find their way into lectures. The text contains many helpful refer¬ 
ences directing readers to both seminal Uterature and significant contempo¬ 
rary discussions. A list of selected readings at the end of the book indicates 
other important titles in the field. The book itself is well indexed. 

Throughout, the approach of the book is analytical rather than descriptive, 
although enough factual material is presented to buttress the theoretical and 
institutional analysis. The treatment of the various topics is sophisticated and 
comprehensive, considering political and social aspects where relevant. At the 
same time broad and deep, it reveals Grossman’s unusual grasp of the field of 
comparative economic systems. In dealing with controversial and ideologically 
sensitive matters, he is fair and judicious, cautioning the reader, for example, 
against improper comparison of an idealized model of capitalism with imper¬ 
fect Soviet re^ty. Most striking is the fact that his case studies are presented 
and analyzed within the theoretical framework developed at the beginning of 
the book. This feature provides a coherence lacking in a number of books in 
the field, which fail to apply in the case study portions the basic concepts set 
forth in the earlier ‘‘theoretical” chapters. The literary style is dear and many 
specific examples are induded to illustrate points, although some readers may 
find the sentence structure dfficult at times because of the frequent insertion 
of parenthetical qualifications. 

This reviewer was particularly pleased with the treatment of a niunber of 
topics, induding the comparison of the abstract laissez faire perfect-competi¬ 
tion model of capitalism with the complex reality of modem, imperfect, regu¬ 
lated capitalism; the nature and features of planning (commonly overlooked 
in prindples texts); direct vs. indirect controls; the pros and cons of national¬ 
ization; a brief survey of the different types of economic planning in selected 
West European countries; and similarities in the bureaucratic nature of enter¬ 
prise management in large private and public enterprises in the West and 
public enterprises in the East. 

A reviewer of such a concise survey can alwa 5 rs identify topics which he 
wishes rigid space limitations had not prevented the author from discussing 
further, or indeed discussing at all. Thus, for example, I would have liked a 
more e^lidt treatment of the central planning model, some mention of fas¬ 
cism in the chapter on ideologies, and an explanation of the role of producer 

^ A notable exception !$ Heinz Kohler, Scaardiy Challenged: An Introduction to Economics, 
New York, 1968, which compares how different economic systems attempt to deal with the 
same problems. 
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cooperatives in Yugoslav agriculture, where co-operation is considered an eco¬ 
nomically and ideologically acceptable compromise between individual and 
collective enterprise. However, I would be hard pressed to designate what 
should be eliminated to make room for these and other possible topics, given 
the severe space limitations imposed on the author by the format of the series 
of which the book is a part. 

Althou^ this is not the place to list minor misprints and errors, one which 
may confuse or alarm some readers should be mentioned. The table of con¬ 
tents incorrectly lists Chapter 7 as dealing with “The Soviet Market Econ¬ 
omy: Yugoslavia.” In the chapter itself, Yugoslavia is properly described as 
possessing a socialist market economy which emerged as a reaction to experi¬ 
ence with the Soviet-type economy. 

Monnis Bornstein 

The University of Michigan 


Business Fluctuations 

Information, Expectations, and Inventory Fluctuation: A Study of Materials 
Stock on Hand and on Order. By Ruth P. Mack. National Bureau of 
Economic Research Studies in Business Cycles, No. 16. New York: Co¬ 
lumbia University Press, 1967. Pp. xii, 306. $10.00. 

For more than a decade, Dr, Mack has studied inventory fluctuation and its 
place in the vertical production-sales sequence. In this major work on the in¬ 
ventory bdiavior of department stores and durable goods manufacturers, 
analysis, as in her earlier works, is focused on the impact of shifting market 
conditions on stocks. The topic is complex; rdevant data are scarce and, as Dr. 
Mack notes, the subject lends itself poorly to formal analysis. The importance 
of the topic and the high caliber of her analysis, however, should reward the 
determined reader. For the specialist in this Add, this is an essential book. 

In the first three chapters the author summarizes briefly the inadequades of 
existing explanations of inventory behavior, explains the uses and determinants 
of stock holding by business enterprises, and describes the time-series data to 
be used in examining the verticil sequence of flows and stocks. Chapters 
4 through 8 contain a detailed exposition of how materials stocks and out¬ 
standing purchase orders for materials behave. The two combined—^termed 
“ownership”—are examined separately and in combination for durable goods 
manufacturers and for department stores, using the National Bureau’s business 
cyde chronology. In Chapter 6, rates of change are also discussed, while flows 
which bound stocks levels—sales and new orders to suppliers—^are analysed to¬ 
gether in Chapters 7 and 8, Chapter 9 to 13 are devoted mainly to explaining 
the findings. The link with sales as well as conditions in markets in which ma¬ 
terials or merchandise are purchased are examined for their contribution to 
fluctuations in ownership. Rough sketches of the inventory modds seemingly 
most appropriate for department stores and for durable goods manufacturers 
are then given. The contribution of inventory and purchase orders to business 
cydes is diown next The book condudes with a chapter in whidi an “ecolo®- 
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cal” theory of inventory behavior is offered, centering on the concept of owner¬ 
ship. 

The concept of materials ownership, which comprises materials stocks on 
hand and on order, is the hallmark of this book and the author’s earlier work. 
What Dr. Mack has done, in effect, is to redefine the dependent variable em¬ 
ployed in most inventory models where the behavior of stocks alone or of 
changes in stocks is viewed as a lagged function of sales or expected sales and 
unfilled orders. These models are essentially sales-accelerator models, dating 
back to Lloyd Metzler’s pioneering work in the 1940’s, that employ a form of 
period analysis in which businessmen adapt production to changes in sales 
only with a lag, thereby generating changes in inventories. Despite later re¬ 
finements (Richard Goodwin’s “flexible accelerator,” the incorporation of dis¬ 
tributed lags, the more sophisticated sales-expectations hypotheses of Michael 
Lovell and others) the models have remained unsatisfactory in several re¬ 
spects. Dr. Mack argues that the sales relationship fails to explain a large and 
var 3 dng pjortion of inventory behavior; when unfilled orders (dominated by 
backlogs of orders for machinery and equipment) are included, they explain 
too much; a larger portion of inventory investment is unintended than seems 
to make sense. 

By redefining the inventory variable to include stocks on order, the author 
has ^fted the emphasis to avoid or mitigate these problems. The impact of 
sales on inventory behavior is now diared with materials markets conditions. 
The ease of placing purchase orders allows sufficiently rapid response to actual 
or perceived market changes so that unintended stocks can be ignored (p. 
211). The benefits which derive from this change in emphasis, however, may 
be offset by the author’s failure to consider stocks held at higher stages of 
fabrication. She examines neither the relations between materials, in-process, 
and finished stocks nor the behavior of the total. Observed relations between 
sales or other variables and ownership may not be duplicated, for example, in 
the link between stocks of finished goods and sales. More important, changes 
in holdings of in-process and finished stocks may be competitive with the sales 
link and market conditions, the two principal causes of fluctuation in owner¬ 
ship examined, 

Owner^p behavior is illustrated mainly through time-series data (1946 
throng 1963) on sales, stocks, and outstanding purchase orders for a sample 
of large depaSrtment stores, and throu^ information for a similar period on 
shipments, stocks, and outstanding orders of durable goods manufacturers. As 
Dr. Mack notes, the data are not ideal mainly because the vertical chain of 
demand cannot be extended backward to show sales and purchases for sup¬ 
plier firms, and because the vertical sequence for durable goods manufacturers 
is distorted by over- and imder-inclusiveness of the statistics. An admirable 
job has been done to overcome such difficulties by incorporating information 
on spot metals prices, vendor performance, and other material which helps to 
reveal conditions in materials markets. The author is scrupulous about ac¬ 
knowledging sources of weakness in her results, but one potential difficulty 
inherent in the use of highly-manufactured time series in the context of the 
National Bureau’s business cyde chronology is not brought out. Measures of 
lead and lag and measures showing percentage of months in like phase for dif- 
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ferent series are used to establish regularity of relationships. When time series 
are smoothed by using moving averages, lead-lag relationships and measures 
of conformity may be sensitive to the smoothing technique employed. The 
possibility should not be ignored. 

At the risk of oversimplication and bluntness of emphasis, results can be 
summarized as follows: average materials ownership during the period was 
large relative to sales or shipments; outstanding orders were more important 
relative to stocks for durable goods manufacturers than for department stores; 
ownership and its components conform to postwar business cycles; swings in 
outstanding orders are larger than those in material stocks and lead, especially 
at cycle peaks; a long lead in change in outstandings over inventory invest¬ 
ment at peaks for manufacturers is not matched for department stores; during 
early espansion, outstanding orders and ownership display a more than pro¬ 
portional rise or thrust; new purchase orders of department stores have a 
“whip” effect in which such orders rise and fall by a Imrge multiple of the sub¬ 
sequent changes in sales; for durable goods manufacturers, unlike department 
stores, sales and purchase orders are roughly synchronous; durable goods 
manufacturerers maintained a much looser sales-inventory objective than de¬ 
partment stores; the proportion of fluctuation in ownership explained by sales, 
even under the most conservative hypotheses, is rdatively small. 

Fluctuations in ownership must thus be explained by other variables in ad¬ 
dition to sales: conditions in materials markets and the possible influence of 
profits on attitudes toward inventory handling costs are chosen as additional, 
likely determinants of ownership b^avior. The analysis is extended to cover 
the phenomenon of ownership thrust, for example, by examining probability 
distributions attached to price expectations and “the proclivity to gain from 
price-timed buying,” various response lags, and the feedback which leads to 
self-reinforcing expectations. This is what seems to be meant by the author^s 
term “ecological process” in the context of inventory analysis. 

The book condudes with a description of an inventory cyde generated by 
price-timed huying, suggested directions for further study, and a wamiug of 
the difficulties likely to be met in adding quantitative dimensions to the model 
by the application of econometric anal 3 rsis. These difficuties have all been met 
before and one would hope that they are not insoluble here, for in deriving an 
ecological model of inventory behavior, the author has in effect issued an invi¬ 
tation to establish the quantitative significance of the relationships she has set 
forth so well. 

P. W. Kuznets 

Indiana Umoersity 


Money, Credit, and Banking; Monetary Policy; 

Consumer Finance; Mortgage Credit 

Les choix financiers et manitaires: thiorie et technique modemes. By S.-Ch. 
Kolm. Paris: Dunod, 1967. Pp. viii, 331. F S8. 

Professor Kolm’s degant and compact, beautifully produced treatise on 
financial-portfolio choice merits careful scholarly attention (which wifl be 
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impeded by Hs failure to provide indexes, although the book has many de¬ 
tailed analytical conspectuses). Since the book mostly is synthetic rather than 
plastic and problem-oriented (although exercises are avoided), it probably 
has special interest for graduate students. Indeed, as I explain bdow, L^s chotx 
may be a little too pat: perhaps economics, at heart, is intractable to science¬ 
engineering approaches. And, for me much of modem French economics— 
technically bi^ant, calling for much more attention than Anglo-Saxons are 
paying to it—evokes this same unease. 

The 18 chapters of Les choix are distributed amongst three parts. The first 
centers on the role of risk in portfolio-selection theory, the second on theorems 
of optimal portfolio choice defined on mathematically well-behaved sets, the 
third, Les actifs de paiement, on demand for money, emphasizing inventory 
theory, together with some “Patinkin Business,” including ^^money in the util¬ 
ity function,” “invalid dichotomies” and the Walrasian formulation of mone¬ 
tary demand. Kolm has complete mastery of his materials whilst gracefully 
deplo 3 dng a formidable mathematical technique over virtually the whole range 
of the theory of portfolio choice. So, nodding to Dr. Markowitz, he makes 
portfolio-choice theory virtually as accessible as are the theory of producers or 
macrodynamics. 

I mi^t raise four critical points. First, insufficient attention is paid to the 
highly subjective nature of the relevant expectations: much deeper analysis of 
Bayesian statistics and implications of impossibilities of parameter specifica¬ 
tions is called for. Secondly, and related to (1), the role in life of information 
costs and of the theory of information search is much more important than its 
bit part in Les choix (cf. pp. 54-66). Thus Kolm’s problems mostly concern 
maximization of a utility function over feasible-portfolio sets relative to para¬ 
metric risk properties. But in life the investor must be seriously concerned 
with (admittedly subjective) confidence limits attadbed to estimates of varian¬ 
ces of yields, market prices, etc. And these properties can, so to speak, be pro¬ 
duced by the investor throu^ informaticm search: the stochastic properties of 
alternative portfolios are endogenous in realistic problems. So the nexus is 
rather more complicated in a very important way than Kolm^s central analysis 
suggests: not only in bridge is a pe^ worth two finesses. (To be fair, Kolm 
interestingly analyzes the problem of changing the portfolio space itself.) 
Thirdly, the treatment of sequential choice is but slight, although references 
to d 3 mamic programming and the Pontryagin Maximum Principle reveal 
Kolm’s awareness of this topic. Stfll, perhaps it makes little sense to worry 
about extended economic horizons so long as information lacunae are so gap¬ 
ing and fads and hysterias are so important in bourses. Fourthly, the discus¬ 
sion of demand for money (mostly in Part 3) is unsubtle. Are not financial 
spectra so dense that particular substances, labelled “M” for various practical 
purposes, cannot categorically be singled out for purposes of portfolio theory? 
A angle illustration suffices: how different is unusrf overdraft facility from 
“M” in a theory of la dynamique d^encaisse? Paradoxically, one of the great 
virtues of the first twelve chapters of Les choix is that they make it so easy to 
see why financial sepctra are so dense. 

The wei^t of my critidsms is sli^t in the balance. 
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Finally, a few words about implications which may be drawn from Les 
choix iar the theory of monetary policy. Its bulk leads up to important impli¬ 
cations only in statical general-equilibrium models of economic policy k la 
Tinbergen; thus changes in the term structure of interest rates sustained by 
debt-management authorities would feed into portfolio-optimization programs, 
leading up to changes in excess demands for financial paper, finally influenc¬ 
ing commodity markets. I much doubt if Kolm’s austere algebra could handle 
short-term effects of a drastic credit squeeze leading to loan recalls, irregularly 
plunging share prices, rumors of revaluation of gold, etc. Les choix does not 
much penetrate the operational problems of portfolio managers in untranquil 
conditions, possibly because Kolm finds bourses tmcomfortable. Perhaps this 
is fortimate: a City man could not have produced this beautiful book. 

M. Burstein 

Tke University of Warwick 

Essays in Monetary Economics. By Harry Johnson. Cambridge, Mass.: 

Harvard University Press, 1967. Pp. 332, $7.50. 

In his preface Harry Johnson writes: “This volume brings together essays 
and articles in the general field of monetary economics prepared for a variety 
of purposes over the past four years. The main reasons for collecting them 
in this fashion are that they appear to have been found useful for teaching 
purposes . . . and that they have been published in widely scattered . . . 
volumes.” There are three parts to this book. Part I contains his survey of 
monetary theory, published, in the AER (1962). It is followed by two lec¬ 
tures which resurvey “much the same material, but at a less difficult 
level, ...” Chapter 4 contains some material which has not been published 
before, and “deals in what is hoped is a relatively simple way with the com¬ 
plex problem of the role of money in growth models.” Parts II and III are 
devoted to policy problems. The former discusses monetary and fiscal policy 
in the United States and Canada; and the latter is concerned with these 
problems in developing countries. Every chapter is lucid. The exposition 
represents a balanced judgment of recent thinking; and alternative points 
of view are considered fairly. 

It is advisable to concentrate upon Chapter 4 which contains material 
which has not heretofore been published. This chapter is a development of 
James Tobin's 1965 paper in Econometrica. Three aspects of this chapter 
will be discussed. 

First, Johnson maintains that when the utility yield on real balances is 
explicitly considered, a rise in the rate of price inflation could either raise or 
lower the long-run capital intensity. That is, the ratio of real savings to 
output could either be raised or lowered by such a policy. Tobin defined 
disposable income per worker y' as y+Jgy where y is current output per 
worker and igy is the current increment of real balances per worker. Variable 
g is the growth rate of real balances equal to the growth rate of output and 
b is the (desired equals actual) ratio or real balances per unit of current 
output. Consumption per worker was (1—5)y' in Tobin's model. Johnson 
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defines disposable income per worker as where u{b)y is the 

imputed value of real balance services per worker, measured as an integral 
under a demand curve. Consumption of goods per worker is ( 1 —^) 3 ;'' 
—u{b)y and u{b)y is consumption per worker of the services of real balances. 
We, therefore, derive (1) the ratio of consumption of goods per unit of 
current output c/y or ( 2 ) the ratio of real savings (investment) per unit of 
current output s^'/y. These ratios sum to unity. 

( 1 ) c/y = (1 - 5)[1 + + «( 6 )] - «(J) 

(2) sVy = s[l - (1/s - Dbg + «(J)]. 

The demand for real balances per unit of output b is negatively related to 
the proportionate rate of price change w. A rise in the latter, given y, may 
raise or lower c/y. The partial derivative d($*/y)/d7r has an ambiguous 
sign. Johnson concludes that the effects of a rise in the rate of price change 
are ambiguous in terms of their effects upon the long-run capital intensity. 

This approach is troublesome for several reasons. Suppose that the econ¬ 
omy were not growing and real balances per worker were suddenly 
increased. What would happen to the demand for consumer goods per unit 
of output? From (1), with g=0 and given y, we derive: 

dCc/y) 

(3) -= — su'(b) < 0, since «'(&) > 0. 

db 

The demand for consumer goods will decline as a result of the rise in real 
balances per worker. This is a remarkable result which is not pointed out 
to the reader. Were Pigou, Patinkin, and Johnson (in the earlier chapters) 
wrong in thinking that a rise in real balances raises the consumption fimc- 
tion for goods? Johnson does not derive his consumption-savings function 
from any explicit model of consumer behavior as did TJzawa, Sidrauski, 
Samuelson, and Diamond, The consumption function is simply postulated. 
We may, therefore, conclude that: either Johnson’s function is correct and 
Pigou, Patinkin, etc., were wrong about the direction of the real balance 
effect or that Johnson’s function is not a correct description of savings be¬ 
havior. 

Second, he asserts '‘that what is basically responsible for the nonneutrality 
of money in the models analyzed is the assumption that money is ... an 
asset with a return fixed in nominal terms....” Unfortunately, no proof 
of this statement is presented in the form of a model; and the reader is not 
likely to be convinced. The essence of monetary growth models is that an 
additional store of value is introduced which has an endogenously deter¬ 
mined real yield: the nominal interest on money plus the rate of deflation. 
Variations in the growth rate of this asset affect the equilibrium yield on 
real capital. Johnson writes: “ . . . neutrality would be assured by assuming 
that monetary arrangements guarantee holders of money a rate of return 
on their real balances equal to the rate of return available on real invest¬ 
ment.” His suggestion, in effect, assumes away the problem of determining 
the yield on money as an endogenous variable. Is this interesting? Does he 
not thereby discard one independent store of value? 
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Even if all money were of the inside t 3 npe, nonneutrality could be pro¬ 
duced. Following the spirit of his model, disposable income woxild be 
y*^y'\-u(Jb)y: to the flow of output of goods (exclusive of the services of 
real balances) add the flow of services of the real balances produced by the 
banking system. With inside money, we exclude hgy from disposable in¬ 
come. The ratio of real savings to output s*/y is: 

(4) s*/y = ^[1 + 

Since b is negatively related to the rate of price change v, nonneutrality 
occurs in an inside money model: i.e., t affects the ratio of real savings to 
output. Of course, this formulation is amenable to the same criticisms that 
were directed to (2). 

Third, Johnson tried to present a complex problem in a simple way, using 
graphs rather than mathematical proofs. The exposition is heuristic rather 
than rigorous; and many will welcome such an attempt. Others may feel 
that if a picture is worth a thousand words, an equation is worth three 
pictures. As a result of the heuristic approach the reader is not shown under 
what conditions the equilibrium is stable or unstable. In fact, Tobin’s 
system (which is the basis of Johnson’s model) is dynamically unstable; and 
Johnson’s could also be unstable. 

Monetary growth theory is in its infancy. In another five years we may 
expect from Johnson a survey of this field of the same quality as his survey 
of monetary theory which is reprinted as chapter one of this book. 

Jerome L. Stein 

Brown University 


jKLujietary Process and Policy: A Symposium. Edited by George Horwich. 

Homewood: Richard D. Irwin, 1967. Pp, xi, 388. $8.50. 

The third annual Conference of University Professors sponsored by the 
American Bankers Association was held at Purdue University from August 29 
to September 1, 1965. The Krannert Graduate School of Industrial Adminis¬ 
tration served as co-sponsor. This volume includes fourteen invited papers, 
seven discussants’ comments, and other comments by participants. For reasons 
that are not made clear, there are prepared comments on some, but not all, of 
the invited papers. The major papers are by Paul Samuelson, “Stabilization 
Policies in the Contemporary U.S. Economy”; George H. Hildebrand, “Struc¬ 
tural Unemployment and Cost-Push Inflation in the United States”; Albert 
Kervyn, “Inflation and Stabilization Policies in Western Europe”; Warren L. 
Smith, “Is the Growth of Private Debt a Cause for Concern?”; Tilford C. 
Gaines, “Financial Innovations and the Efficiency of Federal Reserve Policy”; 
John H, Wood, “A Model of Federal Reserve Behavior”; Frank de Leeuw, 
“The Demand for Money: Speed of Adjustment, Interest Rates, and 
Wealth”; Karl Brunner and Allan H. Meltzer, “The Meaning of Monetary 
Indicators”; S. Posthuma, “Harmonization of National Monetary Polici^”; 
J. Marcus Fleming, “The International Monetary S 3 rstem and the Reconcili¬ 
ation of Policy Goals”; Hyman P. Minsky, “Money, Other Financial Vaii- 
adfles, and A^egate Demand m the Short Run”; Robert H. Strotz, “Empiri- 
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cal Evidence on the Impact of Monetary Variables on Aggregate Espendi- 
ture”; Daniel H. Brill, “Criteria for the Conduct of Monetary Policy—^The 
Implications of Recent Research, for the Federal Reserve”; and G. L. Bach, 
“Criteria for the Conduct of Monetary Policy—^The Implications of Recent 
Research, for Academia.” The editor has pushed his material through to pub¬ 
lication in a reasonably short time but not rapidly enough to avoid being ov¬ 
ertaken by the fourth Conference of University Professors on monetary prob¬ 
lems. (See last paragraph below.) 

It is almost traditional to say at this point that “as is usually the case, 
these papers differ widely in quality, etc.” Actually, though differences are 
evident, all of the contributions are serious efforts by competent investigators 
to rise to the occasion. Of course, a reviewer can do no more than sketch the 
contents of this sort of volume. 

Samuelson’s keynote address emphasizes the success of economic policy¬ 
making in recent years while reminding his listeners-readers of unresolved 
problems. Hildebrand looks into two alleged difficulties—^structural unemploy¬ 
ment and cost-push inflation—^and concludes that unions have made a major 
contribution to inflationary pressure and unemplo 3 mient in recent years. Low- 
eU Gallaway agrees with the conclusion but disputes the analysis underlying 
it. Arthur Ross disputes the conclusion. Kervyn presents some interesting de¬ 
scriptive material on developments in Western Europe (focusing on the years 
1962-1965) together with some speculations on possible future trends. Smithes 
paper concludes that the increase in private debt that has been taking place in 
the United States is not unduly worrisome. It appears to be a problem only 
insofar as it increases the economy’s sensitivity to deflationary shocks. Though 
I agree with most of Jacob Cohen’s remarks on the Smith paper, those inter¬ 
ested in the subject will undoubtedly find the Smith paper plus the comments 
by Cohen and Roland Robinson useful reading. Games’ paper contains many 
interesting observations, as one would expect when the writer is looking at 
monetary problems from a different point of view from many of us; but the 
paper is marred by his uncritical espousal of a special version of the “Gram- 
ley-Chase” thesis that the Federal Reserve has no control over the supply of 
money. Perhaps I should say that I am one of those economists who regard 
the Gramley-Chase and related views as partly right and provocative, but 
quite baffling in certain respects. Unless one accepts the liquiffity-trap hypoth¬ 
esis that banks have an infinite demand for excess reserves, banks will create 
deposits when they try to reduce their reserve-to-deposit ratio by (say) pur¬ 
chasing existing assets. Furthermore, what Gramley and Chase are saying is, 
in part, that the identification problem extends down to the bank decision¬ 
making leveL One can grant this and still argue that a money-supply h 37 poth- 
esis which embodies some characteristics of a reduced form may be useful. 

Wood’s paper is one of the most stimidating papers in this volume. Wood 
wrestles with a fact that everyone has always “known” but few have attacked 
systematically; namely, that Federal Reserve policy is an endogenous variable 
in the economic process. He doesn’t get too far, but what he does is promising. 
Holding all aspects of monetary policy other than the Fed’s portfolio of gov¬ 
ernment securities constant, he investigates the extent to which this instru- 
meat appears to respond to target values for GNP, the balance of payments 



BOOK REVIEWS 


611 


surplus, the rate of unemplo37ment, and the price level (for example, the tar¬ 
get value for GNP is simflar to “potential GNP” as estimated by the Council 
of Economic Advisers, the target for the price level is no change), and to 
movements in the actual values of these and some other variables. He finds 
that the largest part of open-market operations is ascribable to “defensive op¬ 
erations,” but the remainder is systematically related to the targets and other 
variables. 

De Leeuw’s study is a valuable addition to econometric work on the de¬ 
mand for money. It is especially noteworthy for the evidence that demand re¬ 
sponds with a long lag to changes in the parameters. See Harry Johnson’s com¬ 
ment on thi$ finding. 

When is monetary policy easy and when is it ti^t? Brunner and Meltzer 
give further attention to this question. As they point out in a rejoinder to 
Samuel Chase, any endogenous variable can serve as an indicator if we have 
correct and complete knowledge of the system. But what if we do not? I will 
not try to summarize the arguments for and against their conclusion that the 
quantity of money in the exclusive sense is a better indicator of monetary con¬ 
ditions than money in the inclusive sense, commercial bank credit, interest 
rates, or free reserves. 

I have already used up most of the space allotted to me and six major pa¬ 
pers remain unmentioned. In a paper ranging rather widely over the assigned 
subject, Posthuma is relatively optimistic regarding restoration of equilibrium 
in tie balance of payments between America and Europe. Fleming’s contribu¬ 
tion is a useful aaal 5 rsis of balance of payments problems that concludes with 
support for the “wider spread” or “moveable band” system of exchange rates. 
Minsky presents a “portfolio-approach” paper on the short-run impact of mon¬ 
etary policy which struck me, like his discussants, as a not-fully-developed 
discussion containing a number of promising avenues for further development. 
Strotz’s contribution is a well-written, judicious summary of recent empirical 
work which, unfortunately, as David Meiselman points out, does not cover 
some of the most recent research. Thomas Mayer also makes some relevant 
comments on the Strotz paper. 

Brill refers in the conclusion of his paper to his “ill-tempered remarks.” In 
fact, he presents a rather temperate view of how recent research looks from 
the catbird seat of the policy maker. (Some of the replies and rejoinders at 
the end of the volume are a little warm.) Bach, asked to speak for academia, 
does not really take a position very different from Brill’s, perhaps because he 
has served so long in the role of consultant. Both, of course, lament the gaps 
in our knowledge. No responsible monetary economist could do otherwise. But 
I would argue somewhat with the tone of their remarks. In view of the virtual 
demolition of the free-reserve-concept, the resurrection of the quantity of 
money as a respectable instrumental variable, etc., surely the situation is sig¬ 
nificantly different from what it was ten years ago, not to speak of points in 
time farther back in the history of our attempt to overcome ignorance. 

Tastes differ, but my award for crisp writing in this volume goes to Jacob 
Cohen. He did lose me temporarily where he says: “Gaines^ paper^ with its 
defense'of an antiprindple ..[that the Federal Reserve cannot control the 
quantity of money]. 
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While I was engaged in preparing this review, the proceedings of the 1966 
Conference of University Professors sponsored by the American Banking As¬ 
sociation, edited by Harry G. Johnson, appeared as a supplement to the Au¬ 
gust 1967 issue of the Journal of Political Economy. Work that appears in 
journals is seldom reviewed in the usual sense of the term. And I was afraid 
that if I asked the editor of this publication for a clarification of my assign¬ 
ment, he would adarge it. Suffice it to say that the fourth conference pro¬ 
duced more papers that riiould be read by the really up-to-date monetary 
economist. Topics covered included the subject of monetary indicators raised 
by Brunner and Meltzer at the 1965 conference, regulation of finandal insti¬ 
tutions, balance of pajrments adjustment, the term structxure of interest rates, 
and monetary expmences of less developed countries. 

H. Laukence Milles, Js. 

Carleton College 

Incomes and Money. By Ralph Hawteey. New York: Barnes and Noble, 
Inc., 1967. Pp. XV, 260. $7.50. 

Sir Ralph Hawtrey presents a critique of postwar monetary policy. He feels 
that excessive reliance has been placed on incomes policy as a means of con¬ 
trolling inflationary pressures in the United Kingdom; incomes policy must be 
supported more effectively by monetary policy than has been done to date. 
The heart of credit polity is, as Hawtrey has maintained throu^ the years, a 
“free use of Bank rate.” 

Nearly half of the book is devoted to a restatement of Hawtrey’s familiar 
monetary theory of the business cycle. The prime mover in the economy con¬ 
tinues to be the trader who expands or contracts inventories in response to 
small changes in the interest rate. Economic stabiliy can be maintained only 
thou^ timely changes in the central bank discount rate; the conventional at¬ 
tention to reserve ratios has resulted in the past in a lagged response of mone¬ 
tary policy to business conditions and an intensification of the business (yde. 

Hawtrey recognizes that the role of the short-term rate of interest as a reg¬ 
ulator of credit has been questioned in recent years. However, he feels that 
the locus of theoretical arguments against his theory is in Keynes’ Treatise on 
Money, and his rebuttals are devoted to this work (pp. 72-75). He again 
charges the Radcliffe Committee, which in its Report concluded that interest 
costs bore a relatively insignificant relationship to the decisions regarding in¬ 
ventory investment, with misinterpreting the evidence and concludes “... that 
the bdance of opinion to be derived from a scrutiny of the recorded evidence 
seems to have b^ very definitely on the side of sensitiveness of stock holding 
to the cost of borrowing” (p. 80). 

British monetary polity is largely responsible, in Hawtr^’s view, for the 
international spread of the business cyde. After the Bank of England started 
udng Bank rate as a means of credit policy in the 1950s, British monetary 
polity is said to have had an impact on U.S. buaness contfltions: “Twice a 7 
per cent Bank rate in London has resulted in an unemployment percentage of 
nearly 7 in America” (p. 115). Thus, he bdieves, appropriate British mone¬ 
tary pc^ty is of k^ importance for international stability. 
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The starting point of his anal}^ of postwar policy is a belief that the 
pound is undervalued and that inflationary pressures are introduced into the 
Briti^ economy via the export industries, creating a demand for credit and 
upward pressures on wages and prices. Imports, in tom, have risen in response 
to higher incomes; the net results has been a persistent balance of payments 
defldt. 

Hawtrey contrasts the British and German experience: “Undervalued 
money has given Germany a favourable balance of payments ever since 1951. 
It did not do the same for Britain, because Britain never consistently kept the 
credit situation under control. The authorities were committed to the ‘expan¬ 
sionist’ policy, which was to ensure full employment by expanding demand” 
(pp. 137-38). The basis for his claim that toe pound is undervalued appears 
in a few summary tables rdating eaminp and productivity in various coun¬ 
tries. He concludes that toe degree of imdervaluation vis-h-vis toe dollar be¬ 
fore the 1949 devaluation was 17 per cent; undervaluation at the end of 1964 
is said to have been 15 per cent. Unfortunately, it is difficult for toe reader to 
trace through Hawtrey’s computations. As further evidence of the undervalua¬ 
tion of sterling, he dtes “.. . overemployment in Britain and unemployment 
in America” (p. 119). Nowhere does he examine toe actual U.K. e^ort per¬ 
formance in toe 1950s and early 1960s. This discussion is unconvincnng. 

Hawtrey relates toe lack of success of incomes policy to toe undervaluation 
of sterling: “Up to now persuasion has failed, because toe tmdervaluation of 
toe p>ound and the consequent excess demand for labour have inexorably im¬ 
pelled wages upward” (p. 168). What is needed, he says, is that credit condi¬ 
tions be tittered by raising Bank rate whenever toe wage level threatens to 
rise faster than toe prescribed rate. His enthusiasm for incomes policy is 
based on his belief that the Bank of England has reacted in toe past only to 
toe state of gold and foreign exchange reserves. The incomes policy provides 
toe monetary authorities with a practical guide for stabilizing economic activ¬ 
ity. The responsibility of toe Br^ of England is, accordingly, .. of so reg- 
uMting cretot that toe flow of money will allow the prescribed Increase in toe 
wage levd, and no more” (p. 193). 

It is easy to take issue with this work. But we should remembo: that 
Hawtrey wrote this book more than twenty years after retiring from a long 
career in toe U.K. Treasury. It is splendid that he has bemi able to keep 
abreast of the events of toe day and to give us toe benefit of his analysis. 

Thoius M. Klein 

U.S. CivU AdrmmtraUon of the Rytikyu Islands 


International Economics 

'^Capital Movemerds and Economic Development. Edited by J. H. Adueb with 
P. W. Kuznets. New York: St. Martin’s Press; London: Macmfllan, 
1967. xxxiv, 497. $12.50. 


Long-run international capital movemoits (ICM) are means of unilateral 
resources transfer across toe national hrontiers to pronmte econotmc growth. 
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To fufly imderstand ICM, one must be aware of the pttrpose (i.e., the eco¬ 
nomic function) and the institutional arrangement under which they take 
place. Topics under readi heading may include: 

I. Economic Function of ICM: (a) Causes of ICM, (i) siq>ply of savings, 
(ii) demand for investment, (iii) rates of return, (iv) borrowers’ qualifica¬ 
tions; (b) Process of ICM, (i) mechanism as related to international trade, 
(ii) monetary accommodation; (c) Consequences of ICM, impact on produc¬ 
tion structure in the long nm. n. Institutional Arrangement for ICM: (a) 
Suppliers’ status, (i) private lending: corporate profit, household savings, 
etc., (ii) public aid: bilateral, multilateral, (World Bank, Consortium), etc.; 
(b) Contractual content, (i) private lending: direct, equity, bond, etc., (ii) 
public aid: lied to country (e.g., obligation to buy from the United States); 
tied to commodity (e.g., P.L. 480), etc. 

This 500-page book, the Proceedings of a Conference held by the Interna¬ 
tional Economic Association, tries to cover aU these topics by dealing mainly 
with two unrelated experiences: the trans-Atlantic outflow of British private 
capital in the golden age of such lending in the period 1840-1915 and the 
post-World War II flow of public (mainly U.S.) funds to underdeveloped 
coimtries through foreign aid programs. Sixteen papers are divided into three 
parts. We shall refer to the tabulation above to facilitate our discussion of 
the papers. 

liWiile the British experience is an accomplished historic fact, the contempo¬ 
rary experience of foreign aid is an experiment stiU in progress. For this rea¬ 
son, it is posable for the analysis of the British experience (Pt. I, “The His¬ 
torical Record,” 200 pp.) to concentrate heavily on the economic aspect 
(topic I in the above table). In contrast, much of the analysis of the contem¬ 
porary experience (Pt. II, “The Resources Aspect,” 170 pp.) has to do with 
the deagn of the institution of fordgn aid [topics II a (ii) and II b (ii)], 
which must be concerned with sudr matters as aid administration and must be 
affected by contemporary problems (e.g., U.S. balance-of-payment problems) 
above all, politics. Thus Part II takes on a more heterogeneous and less orga¬ 
nized form than the other parts of this book. The last part (Pt. HI, “Mone¬ 
tary Aspects”) is, on the whole, a more technical section on the process, or 
mechanism, of ICM (topic I b). 

Inasmuch as the British experience lasted wdl over half a century, it takes 
an economist with historical interest and perspective to grasp this experience 
in its entirety. The purpose of a historical approach is, first, to provide a fac¬ 
tual baas of events in quantitative terms and, second, to provide a theory. Of 
the two papers in Chapter 1, Professor Matthew Simon’s “The Pattern of 
New Britirii Portfolio Fordgn Investment 1865-1914” is entirely factual and 
presents new data which the author processed with the aid of a computer, on 
the borrowers’ qualifications [i.e., topic I a (iv)]. Thus, the maximum likeli¬ 
hood is that, in those days, a lypicd borrower was a private party (35 per 
cent) in a politically indqrendoit country (59 per cent) in North America 
(34 per cent) enga^g in investment in sodal overhead, espedally railroads 
(69 per cent), etc. The author also noted the complex set of fluctuations 
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which diaracterized British capital exports in this period, the most notable of 
which is the long swings. 

In the second paper of Chapter 1, “The Historical Record of International 
Capital Movements to 1913,” Professor Brinley Thomas attempts to theorize 
about the five prominent long swings observable over a century. The thesis is 
an inverse compensation mechanism in which the slackening of domestic invest¬ 
ment activities in Britain was compensated for by investment (accompanied by 
capital and poptdation transfer) in the capital-importing countries. Intuitivdy, 
such an analysis of the cause of ICM (topic I a) is sppealing. Jud^g by mod¬ 
em standards, the theory is as yet too impressionistic and the analysis of the 
eminrical evideace on the observed time patterns of terms and trade too primi¬ 
tive. However, the idea is sound and the approach promising. 

The contractual content for private ICM [topic H b (i) ] depends partly 
on the ethnical and cultural bachground of the borrowers. '\^en the govern¬ 
ment in the borrowing country is primitive, the ICM may take on an imperi¬ 
alistic form of direct investment, namely the Chartered Companies, to exerdse 
the full monopoly power (protected by political power) due to technology and 
managerial know-how. In the factual account of “The Financial Experience of 
Lenders and Investors” by Dr. Andrew M. Kamarck (Ch. 2), the experience 
of the Chartered Companies in Africa for some 60 odd years in the 20th cen¬ 
tury is reported. The paper does not go into the economics, i.e. the relevancy 
to economic growth, of these investments. The focal point of analysis seems to 
be the interests of the chartered companies (whidh can hardly be identified 
with the national interests in Africa), which did not fare well, so we are told. 

The paper by Professors Saburo Okita and Takeo Miki is a historical view 
of the “Treatment of Foreign Capital, a Case Study of Japan.” The following 
points have been brought out in dear focus in this Japanese modd: (i) givaa 
favorable supply conditions, o^ital inflow may be ^e result (rather than the 
cause) of the momentum of industrialization (topic I a); (ii) the quantity of 
capitd is not as important as the qttd&ty (i.e., the commodiiy, the service, 
and the technology imprint) of capital import (topic I c); (iii) the govern¬ 
ment can play a central and useful role in facilitating and guiding this inflow 
when it is consdous of the facts that economic growth is the primacy objective 
and that the loans must be repaid. These are sobering lessons for borrowers 
and lenders in the contemporary world. 

The last two papers in Part I (Rosenstein-Rodan, “The Philosophy of Inter¬ 
national Investment in the Second Half of the Twentieth Ceitury” and Fd^ 
Pazos, “The Role of International Movement of Private Capital in Promoting 
Devdopment”) are misplaced (and somewhat misnamed) as there is very lit¬ 
tle “historical” about them. Both papers are concerned with topic H b (i) the 
“contractual content” of privae ICM. Pazos’ paper sounds like an ABC of the 
various contractual forms (e.g., “direct investment does not involve any trans¬ 
fer of ownership of the resources utilized”). The diort paper of Rosenstdn- 
Rodan tries to compare the suitability of bond vs. equity in the second half of 
the 20th century of private IGM to underdevdoped countries. It is, pmrhaps, 
still too early to talk about this tope. 
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For reasons mentioned earEer, the contents of the papers in Part n, on 
contemporary foreign aid experience, are heterogeneous for the reason that 
they are preoccupied with the evaluation of the imperfections of currait insti¬ 
tutions of foreign aid from diverse viewpoints. A fair number of these papers 
(Kafka, Gulhati, Patel) fall into a typical pattern of surveying a collection of 
loosely classified (but analyticafly unrelated) issues. The three other papers 
(Chenery, Onitiri and Haq) are more spedfic and better organized. 

Alexan^e Kafka in less than 20 pag^ examines no less than ei^t issues 
(e.g., capital import may discriminate against local entrepreneurship, cause 
misaEocation of investment, cause Equidation difficulties . . .) to caution us 
against the retrogressive (i.e., antigrowth) effect of ICM. These “suggested 
possibiEties” are not supported by any sort of statistics. Dr. Ravi I. Gulhati 
surveys three issues—^the “need,” absorptive capacity and debt servicing ca¬ 
pacity—^in a more systematic fashion. We are told that, for successful ICM, the 
importing countries must be aware of their need (which should be a “growth” 
rather than “humanistic” orientation) and debt-servicing capacity (which 
must ffiiaEy rest on intuitive judgment). Under the elusive concept of absorp¬ 
tive capacity, Gulhati provides a useM catalogue of problems at the micro¬ 
scopic level (i.e., preparation, implemention and management of individual 
projects) and the macroscopic level (i.e., the aEocation of investment fund to 
the totaEty of all projects according to “incremental capital output ratio,” 
“sodaEy acceptable discoimt rate,” “marginal effidency of investment,” or 
other criteria). WiHi respect to the latter, Gulhati recognizes that there is a 
wide gap between econ<»nic theories (intuition?) and the feasibiEty of ap- 
pEcation to the planning process. 

As a practitioner of development planning. Dr. I. G. Fatd, “Fordgn Capi¬ 
tal and Domestic Planning,” first compldns about the inadequacy of the Har- 
rod-Domar type of planning framework (e.g., the constancy of capital-output 
ratio) and the omisaon of reference to absorptive capadty and income distri¬ 
bution. He thai criticizes tire imperfections of contemporary aid-giving insti¬ 
tutions in respect to three issues: uncertainty, terms of repayment, and re¬ 
strictions on use (i.e., tied aid). The last issue [i.e. topic II b (u)] was in- 
vesti^ted for Pal^tan by Dr. Mahbubul 'Haq “Tied Credits—A ^antita^ 
tive Analysis” to provide a statistical sense of the problem (e.g., Pakistan 
should be able to save $60 milEon if aE $500 noilEon is untied). 

Dr. H. M. A. Onitiii's papa:, “Capital Movements and the Volume and 
Tenns of Trade,” is directed at the “consequences of ICM” (i.e., topic I b) 
by examinii^ the imi»ct on volume and terms of trade through basic struc¬ 
tural change in the underdeveloped countries precipitated by foreign aid. The 
evidence derived from post-war experience is probably stiE too scanty for us 
to speculate on this pr^km of long-run mgnificance—beyond the much dis¬ 
cussed (but mostly futile) topic of “import substitution” and “export promo¬ 
tion.” 

It takes an academician-practitioner (Professor Hollis B. Chenery, “For¬ 
dgn Asdstance and Economic Devdopment”) to write on the economic and 
administrative aspects of the foreign aid experience from the viewpont of the 
donors. The economic afreet contains a summary, as weE as a preview, of the 
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approach of the Qienery (Bruno-Adelman-Strout) school which centers 
around the idea of viewing the growth promotion role of foreign aid in remov¬ 
ing bottlenecks arising from the saving limit, the import limit (i.e. technologi¬ 
cal dependence on foreign goods), and the skill limit (i.e. deficiency in invest¬ 
ment ability). The basic philosophy of this school is to view economic growth 
as a mechanical system the operation of which involves the activation and re¬ 
laxation of certain binding bAavioristic conditions and thus yielding different 
limits at different stages of growth. The administrative aspect contains a cata¬ 
loguing of certain practical problems of the aid giver (e.g., the criteria govern¬ 
ing the allocation of funds to different countries, project vs. program aid 
[topic II b (ii) ] as well as speculations on the design for a more efficient aid¬ 
giving institution in the future. 

The first paper in Part III (A. J. Brown, ^‘Capital Movements and Infla¬ 
tion”) covers three unrelated researchable topics which the author suggested 
with various degrees of factual backing. The first topic is whether or not price 
inflation in Latin America has adversely affected the quantity and contractual 
fprm of capital inflow. The second topic is on the role of price inflation as a 
part of the transfer mechanism (topic I b) in the post-World War II setting. 
The third topic is on the long-run impact on the absolute price level caused by 
long-run structural change (topic I c). The reviewer feels that the third issue 
is not a meaningful research topic while the first two issues are dealt with by 
other papers in Part III. 

The first topic is picked up in “Private Capital Movements and Exchange 
Rates in Developing Countries,” by Dr. Rudolf R. Rhomberg, who explains 
why inflation does not deter private equity capital inflow [topic I a (iii)]. 
If the purchasing power parity theory of exchange rate holds, the effect on 
anticipated returns in foreign currency of domestic inflation is obviously neu¬ 
tral. When the PPP-theory does not hold, as is the case in the short run, the 
factor that does deter capital inflow is uncertainty. The second topic is picked 
up by Professor R. A, Mundell, “international Disequilibrium and Adjust¬ 
ment Process,” where in the construction of a model of disequilibrium adjust¬ 
ment iacorporating price level, quantity and demand for money, balance of 
pa 3 nnents, and aggregated demand, Mundell shows how this model can be ap¬ 
plied to the transfer problem as well as to a few other problems “in theory.” 
The reviewer suspects that it will be a long time before the underdeveloped 
countries can develop the kind of economic institutions, with behavioristic 
sensitivity required by the model, to verify the validity of this model empiri¬ 
cally. 

The last paper, Javier Marquez’s “Financial Integration and the Flow of 
Resources in Latin America,” concentrates on the experiment of institution 
design for “financial integration” of countries in Latin America in recent 
years. In the absence of a precise economic definition, financial integration can 
cover a host of international cooperative enterprises (from Latin American 
Common Currency, Custom Union, Clearing Union, Bank, down to periodic 
consultations between finance ministers), from whidi it is next to impossible 
to extract a fund of transferable e^riences related to economic growth. 

With respect to the whole book, the reviewer feels that the message con- 
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veyed by the Historical Record (Part I) is dear, straightforward, and mean¬ 
ingful. In other parts (II and III) the book is still useful since it aptly con¬ 
veys the feelings of frustration on the part of economists who attempted to 
analyze the birth of the new patterns for ICM after the second World War, 
without the benefit of retrospective detachment. 

John C. H. Fei 

CamdB. Uraversity 

Trade JJberalization Among Industrial Countries. By Bela Balassa. New 
York: McGraw Hill, 1967. Pp. xvi, 2S2. $7.96. 

This book is one of ei^t of the Atlantic Policy Studies series ^nsored by 
the Counch on Fordgn Relations. Other volumes deal with international finan- 
dal cooperation, the Atlantic Alliance, aid polides, western polides toward the 
developing countries, Atlantic trade and agriculture, and U.S. polides toward 
Eastern Europe. In addition the series indudes a set of papers by dght econo¬ 
mists from six indmtrial countries which stresses their countries’ interest in 
trade liberalization; these papers are publidied in Studies in Trade IdberaUza- 
tion, with Balassa editor. 

Balassa’s book follows the tradition of Coundl studies; it is comprehensive, 
articulate, concise, and judidous. Unlike many Cotmdl volumes on economic 
issues, substantial quantitative data are used in an attempt to assess the eco¬ 
nomic impact of several types of trade arrangements, these alternatives are in 
Atlantic Free Trade Area, multilateral tariff negotiations under the most-fa¬ 
vored-nation rules, a free trade area of industrial countries which exdudes the 
European Economic Community, and an enhanced European Economic Com¬ 
munity embracing ail of Europe. These alternatives are not exdusive as tifis 
may suggest, for new regional groups, once established, might then engage in 
mrdtilateral tariff negotiations on an MFN basis. 

The book was completed in the spring of 1966, nearly a year before an 
agreement was readied in the Kennedy Rotmd. Bdassa’s search for alterna¬ 
tives reflects the then-current belief that the negotiations would not succeed. 
If the agreement is implemented, the post-Kennedy Round tariff structures 
will be substantially lower, and not by an equal percentage amount, and the 
potential gains from further reductions on a general or preferential basis sub¬ 
stantially smaller. 

TMs book involves empirical applications of customs union theory, together 
with an assessmoit of the political implications of some of the choices. Balassa 
first consi(k!rs the economic background and the political considerations in the 
liberalization of trade in the industrial countries. Protectionism in the indus¬ 
trial countries is evaluated, and duties are measured in accordance with the ef¬ 
fective tairif concept. One chapter deals with the static effects of trade liberal¬ 
ization, another with the dynamic effects, a third with the impact of trade lib¬ 
eralization on direct foreign investment Appendices deal with the measure¬ 
ment of effective duties, the measurement of the static effects of trade liberali¬ 
zation, and the polity implications of trade liberalization. 

The traditional free trade argument is that any country can wihanfo 
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domestic economic welfare by a unilateral reduction and perhaps elimination 
of its import barriers. The counter-argument is that such actions also would 
increase the economic welfare abroad, and that domestic economic welfare 
would be increased even more if the promise to reduce domestic import barriers 
is used to induce a reciprocal reduction in foreign import barriers. Tradition¬ 
ally, postwar negotiations have been conducted on ^e basis of reciprocity; 
each of the major parties to the negotiations has agreed to cut its import bar¬ 
riers by an equivalent amount. Reciprocity has meant equal percentage reduc¬ 
tions in duties on the same absolute volume of imports by principal suppliers 
(other suppliers have benefited, in that they may get the advantage of re¬ 
duced foreign tariffs without having to reduce their import barriers in ex¬ 
change). This measurement may facilitate negotiations but it tends to be me¬ 
chanical; for it is not dear that equal percentage cuts provide the most ap¬ 
propriate way to increase economic welfare by equivalent amounts. Moreover 
the political benefits from reciprocal reductions may be minimal, and a resul¬ 
tant largely of the altered nature of the community, rather than of a net 
credit balance in the exchange of concessions. 

The assessment of the political implications of alternative U.S. trade poli- 
des should reflect cost-benefit analysis; the United States should pursue that 
trade policy which yields the greatest combined political and economic bene¬ 
fits. Balassa condudes that European integration is desirable, that Canada 
and the United States should form a free trade area. Then these trading areas, 
together with Japan, should engage in mutual reduction of duties. In apprais¬ 
ing Balassa, the relevant questions are whether the conceptualization of the 
issue is appropriate, whether the major variables have been included, and 
whether the economic calculus is suffidently correct so that there is confidence 
in the ranking of alternatives. 

If trade negotiations are viewed as a vehicle for achievement of a fordgn 
policy objective, some quantitative ranking of the political payoffs attached 
to different types of trade arrangements is desirable. Then it would be possible 
to estimate the trade-off between gains m economic welfare and the achieve¬ 
ment of political objectives, and to optimize between them. Balassa estimates 
the gains in economic welfare from a generalized elimination of tariffs, but not 
for the other trade arrangements. Moreover he focuses on welfare gains from 
trade in industrial products only, perhaps because the series has a separate 
volume on trade and agriculture. The costs of adjustments to a reduction in 
import barriers are ignored, as is the cost of negotiations. Balassa does not 
estimate foregone gains in economic welfare because a European Trading Bloc 
and an American Trading Bloc are deemed politically preferable to a non-bloc 
arrangement. Clearly it is difficult to estimate the gain to U.S. political objec¬ 
tives from integrated Western Europe, and it was not requisite that Balassa 
supply such data. But without this estimate, acceptance of his preferred alter¬ 
native is difficult. 

In selecting among the choices offered by Balassa, more data and informa¬ 
tion are needed than he supplies. Clearly not all of the elements in the choice, 
especially the political aspects, can be quantified. Balassa, in attempting a 
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quantitative economic utilitarianism for the nation-state, has pointed in a use¬ 
ful direction for policy oriented research. 

Robert Z. Axibes 

University of Chicago 

Les problhmes monetaires intemaiionavx. By Robert Mossf. Paris: Payot. 

Pp.318.'F19. 

The main merit of this book is to integrate in a most lucid fa^ion eco¬ 
nomic theory, empirical information, and policy analysis relevant to the topi¬ 
cal issue of international monetary reform. 

Three introductory chapters smnmarize the classical theory of international 
adjustment and apply it to current estimates of the French and American bal¬ 
ances of pa 3 mients. The following four diapters outline the major political and 
institutional choices open to national leaders in this respect. The last two 
chapters review the functioning of the Bretton Woods system and the reforms 
ttiat have been proposed to correct the defidendes of the gold-exchange stan¬ 
dard. 

The author strongly attacks the conservative orthodoxy which still inspires 
at times some of his colleagues and of national leaders, in France and else¬ 
where. I very much agree with his criticism of polides derived from a narrow 
consideration of arbitrarily defined “overall balance” defidts, and with his in¬ 
tegration of such information into a broader framework of national accounts. 
He gives priority to economic growth over balance of payments equilibrium, 
and welcomes foreign “defidts” compensated by an expansion of long-term as¬ 
sets and investm«its abroad, or even at home. In doing so, however, he tends 
to understate (1) riie liquidity problon which may, willy-nilly, put an end to 
a country’s perdstent reserve losses, and (2) the international incompatibility 
of such policies if simultaneously pursued by many countries. 

Mr. Moss4 tries to elude some of these problems throu^ more “elastic” 
polides regarcfing exdtange rates (i.e., the adoption of flexible rates) and ex- 
drange control. This might hdp solve the first, but not the second, of the two 
difficulties raised above, and would not, in any case, guarantee indefinite access 
to the fordgn borrowings needed to finance continuing deficits. 

The author’s arguments and concludons regarding the future role of gold in 
the international monetary system and the functioning of the gold-exchange 
standard and the IMF cover soberly, luddly, and judidoudy a broad area less 
ful^ and fairly e:^lored by the proponents of coveting reform plans. I find 
him, myself, excessively generous in his judgments concerning the gold-ex- 
change standard and the achievements of flie International Monetary Fimd. I 
wdcome his arguments for an international demonetization of gold, but wish 
he had stressed, mmre than he does, that this may be politically unfeasible— 
or even disastrous—^as long as the only alternative to gold remains the accu¬ 
mulation of so-caUed key currendes, Le., in practice the financing of tJ.S. or 
UJSl. policies on which other countries may not have been consulted and frith 
wMch thqr may forrafully disagree. (Am I, however, an unbiased observer on 
a problem in which I have long been so deeply involved in my writings?) 
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Space does not pennit me to dwell on minor points whose treatment could 
be improved, such as the summary of purchasing power parity theory (p. 38), 
the inclusion of all unilateral transfers within the balance of pa 3 mients current 
account, and the messy presentation of some statistical tables (p. 62, for iU' 
stance). 

In conclusion, this is a ludd and useful introduction to an important and 
topical aspect of international economies, and an intelligent plea for a broader 
approach to policy action than is oft^ found in such teats. I particularly wel¬ 
come the author’s plea for progressive, but radical, reforms of the IMF and 
for the reintegration of Eastern Europe in the international monetary commu¬ 
nity. 

Robert Tkipfin 

Yak Vmversity 

A Primer on Iniemattomd Trade. By Jan Pen. New York: Random House, 
1967. I^.x, 146. $1.95. 

“The dispute between free traders and protectionists is still going on. The 
advocates of free trade are winning every battle—^in the textbooks” (p. 104). 
Professor Pen did not write a textbook, but he certainly won his battle against 
short-sighted protectionism in today’s world. This is not to say that Pen’s little 
book concentrates on the issue of free trade versus protection only; the title 
of the book is fully justified by its contents. On the other hand, in presenting 
the fundamentals of international trade theory and policy the author does not 
fail to stress time and again the advantages of an international division of 
labor and of an international exchange of goods and services—and very 
ri^tly so, in this reviewer’s opinion. 

Part I deals with the basic prindpl^ of international trade theory, i.e., 
mainly with the theory of comparative costs. Part 11 is devoted to the balance 
of payments and the problems of eqrrilibrium in foreign trade and paymaits; 
it includes a useful chapter on the essentials of Keynesian analytis regarding 
balance of payments problems, and it ends with a discussion of the forces that 
are continually chat^jing the pattern of world trade. Fart 111 discusses au¬ 
tarky and protection, trade e:q>ansion, and re^onal association and integra¬ 
tion. Also, a few pages are devoted to trade with centrally planned economies 
and to the trade problems of developing countries. 

Pen is an experienced writer on economic topics, and has a particular tal¬ 
ent for explaining problems of modern economics to readers not tr^ed in 
that profession. He again displajrs this skill in the book under review. It is 
almost everywhere admirsdily clear, and entertaining at the same time. It 
makes therefore very pleasant reading, and one feels—or this reviewer felt, at 
least—^that Pen must have enjoyed writing it. Is it perhaps due to a desire to 
maintmn the pleasant atmosphere of the book that the grim reality of the 
structural imbalance of the trade of the poor countries, encompassing two- 
thirds of mankind, is g^ven so little attention? 

As Fen’s book is an introductory text, of limited length, on a subject w^ 
studied by economists for more than a century, it is not surpriting that the 
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book does not raise theoretically controversial issues. Only a few comments 
seem necessary. (1) On page 19 the author discusses the objection of an in¬ 
habitant of a poor nation to the theory of comparative advantage. “My coun¬ 
try has no comparative advantages,” this man says, “we are too expensive all 
along the line.” Pen answers that the rate of exchange ^ould be lowered so 
that “the prospects for exports mi gh t become bri^ter, and it mi^t be easier 
to find the branches of industry in which the country has a comp)arative (not 
an absolute) advantage.” This is certainly true, except that vis-i-vis the po- 
teitial trade partners of this country (the importers mentioned two pages ear¬ 
lier) the comparative advantage should effectively be turned into an absolute 
advantage if trade is to take place. (2) It is not true that “foreign aid ... 
rests disproportionatdy on American shoulders” (p. 85). See, for e xamp le, the 
OECD’s Reviews of Deodopment Assistance Efforts and Policies and the var¬ 
ious sharing-of-the-aid-burden proposals. (3) The author points out in a note 
on page 95, that the U.S. tariff on industrial goods is hi^er than its nominal 
levd indicates, because of the U.S. Selling Price System (which is not men¬ 
tioned by name). He writes: “The duties that the importer pays are not based 
upon the price of the comparable domestic product.” Obviously the word “not” 
diould be deleted, or the sentence rephrased. (4) There is an inaccuracy on 
page 127; Singapore was part of Malaysia only till August 1965, and Brunei 
never was. 

Pen’s book deserves to be widely read. Undergraduates may benefit greatly 
from it, primarily because of its clarity but also because of its “programmed” 
setup (“if you don’t understand this point completely, go back to chapter so- 
and-so”). It may also be recommended to the nonacademic reader, however; 
one would hope that in particular politicians who have to decide on matters of 
foreign trade policy would find the time to spend a few hours with this book. 
The gains that this investment of time could yield to the world at large are 
quite cozisida:able. 

£[ans Ijnkemakm 

InstUute of Social Studies, The Hague 

' International Economics and Business: Selected Readings. Edited by Walter 
Erause akd F. John Mathis. Boston: Houston Mifflin, 1968. Pp. 
xiii, 490. $5.25. 

This book offers a fresh approach to “international” subject matter: it suc¬ 
cessfully brings together the substance of traditional international economics 
and the core materials of the growing field of international business. The uni¬ 
fying theme is that of the presence in the intemarional economy of a dual 
decision-making authorily, emanating from government and business. Govern¬ 
ment actions (of central concern in international economics) affect the inter¬ 
national environment, but so, also, do private actions (upon which attention 
has centered in international business). Indeed, the two sets of actions are 
very mudi interdqjendent, a fundamental point devdoped throu^out this 
volume. 

The presentation consists of sdections drawn from diverse sources, coupled 
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with original materials. More than 60 major selections are included. The 
choices reflect imagination and good judgment. The substantive content is 
enormous, well-balanced, and relevant to the present; skillful excerpting adds 
to overall solidity. Likewise, the representation of authors is impressive—^there 
are contributions by over 60 authors, providing different points of view as well 
as the basics on particular topics. The editors have interspersed editorial com¬ 
mentary winch effectively relates the selections to one another and provides 
overall focus to the volume. 

The headings to the six major divisions reveal the gist of the story being 
told. Part One—^The International Economy—^provides basic background on 
the international economy: its nature, participants, and performance. Part 
Two—^The United States in The International Economy—examines the inter¬ 
national economy from the specific standpoint of the United States. Part 
Three—^International Economic Policy of the United States—surveys the key 
components of this country’s policy toward the international economy. The 
approach in all these sections emphasizes the side-by-side presence of govern¬ 
ment and business. With Part Four—^United States Business in the Interna¬ 
tional Economy—^the role of American business in the international economy 
is approached directly. And in Part Five—^Policy Issues on Internationa 
Business—attention is given to a number of important problem areas of inter¬ 
national business and the government-business association. Finally, Part Six 
—^Prospects for the Future—offers speculation about what is to come; the 
trends of trade and investment, etc. 

The book seems well suited for use in a number of courses, spanning inter¬ 
national economics, international business, and economic development. It 
should appeal especially to instructors of international economics who wish to 
reinforce other reading with something more on ‘'private sector aspects,” to 
instructors of international business who seek to treat business within the con¬ 
text of the overall international environment, and to instructors of economic 
development who regard business as deserving of more attention as a lever 
of developmental promotion. Aside from the classroom, the quality of the se¬ 
lections and the topicality of their orientation should assure the volume of 
considerable use as a ready reference source for some time. 

At the risk of quibbling, this reviewer would have liked the inclusion of a 
selective bibliography to steer the reader onto further materials. Also, inclu¬ 
sion of two further selections expressly devoted to Jg^an and Canada, both 
important trading partners of the United States, mi^t have been helpful. 
Such omissions detract little, however, from what must be considered a first- 
rate work. The volume’s integrated approach clearly represents a major step 
forward in the treatment of ^‘international” subject matter. 

Robert A. Flammang 


Loidsiana State University 
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Business Organization; Managerial Economics; 

Marketing; Accounting 

Mathematical Reasoning in Economics and Management Science. By John 
C. G. Boot. Englewood Cliffs, NJ.: Prentice-Hall, 1967. Pp. xii, 178. $7.95. 

This book consists of twelve chapters, of which four are primarily mathe¬ 
matical, three are concerned with decision theory, and the remaining five 
with models used in management science and economics. The mathematical 
chapters are concerned with characteristic-value problems, difference equa¬ 
tions, probability problems, and Markov chains; the decision theory topics are 
on decision criteria, game Aeory, and strategies, while the remaining diapters 
present elementary models in the areas of d 3 mamic programming, inventory 
management, input-output, growth, and sensitivity anal 5 rsis. “The choice of 
topics was guided by the fact that one or more of these topics is always ne¬ 
glected in structured courses.” This set of twelve chapters itself neglects a 
number of topics usually found in courses in management science, notably lin¬ 
ear programming, simulation, and equipment replacement theory. The unusual 
nature of the topics covered is that topics in both economics and management 
science are included in the same volume whereas most texts are primarily fo¬ 
cussed on one or the other of these areas. A combination of two typical texts 
in the two areas would provide a much wider selection. Nevertheless, it is the 
author’s right to select whatever topics he wishes and Boot’s choices are inter¬ 
esting enough. The book’s short length precludes a thorou^ treatment of the 
topics considered. In this respect it is not adequate as a text. The reader will 
acquire very little skill in model construction. Its function rather is presum¬ 
ably to axx][uaint readers previously not exposed to literature concerning math¬ 
ematical models and techniques (other than calculus, matrix algebra, and ru¬ 
dimentary probability theory assumed) with an overview of several applica¬ 
tions of these techniques. Very little of the material trains the reader to make 
such applications on his own or provides him with a thorough understanding 
of the techniques employed. For example, the concept of “discounting” is ex¬ 
plained by a single short postscript (p. 110) and such basic fundamentals as 
the fact that maximizing the “internal rate of return” and “discounted cash 
flow” do not in general result in the same decisions. “Barring freakish cases 
this proc^ure works, and it is theoretically widely acclaimed” (p. 132), The 
probability chapter consists of a hi^y specialized set of problems and does 
not develop any ability on the part of the readers to solve rimilgr problems. 
The mathematical motivation is not revealed to the reader. A more detailed 
criticism is that an identical economic lot size model is developed two times, in 
adjacent chaptersi There are arithmetical errors in at least two of the thirty- 
five examples. 

The book is written in a slyle that holds the reader’s interest. It can be 
read usefully and enjoyably as a collection of assorted gadgets. For more than 
a dilettante’s knowledge, however, a different sort of text must be recom¬ 
mended, 

T. M. Whitin 

Wesleyan University 
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Industrial Organization; Government and Business; 

Industry Studies 

The Structure of the Defense Market^ 1955-1964. By William L. Baldwin. 

Durham: Duke University Press, 1967. Pp. viii, 249. $8.00. 

Professor Baldwin analyzes the structure of the defense market in a decade 
of Cold War, characterized by neither escalation nor disarmament. Hie de¬ 
fense market had virtually completed its adjustment to the end of hostilities 
in Korea by fiscal year 19SS, and the Vietnam buildup did not result in signif¬ 
icant demands for U.S. resources until the second half of the fiscal year 1965. 
The intervening decade, therefore, was a period in which the structure of the 
market could evolve and respond in a fairly orderly manner to the demands of 
national defense in a period of rapid technological change, but without rapid 
changes in the level of such demands. 

The author has developed and analyzed a large and extremely comprehen¬ 
sive array of pertinent data on the structure of the military market in the 
United States. The result is not light reading but the reader interested in this 
important, but still relatively neglected, area of interaction between govern¬ 
ment and business will find much that is worthwhile. 

The following are among the key findings which this reviewer extracted 
from the wealth of data and detailed analysis contained in the study: 

1. Due to the impact of ''space age” technology, the concentration of total 
defense contracts increased during the years 19SS-1964 from World War 11 
and Korean levels. The top SO firms accoimted for 66 per cent of military 
prime contract awards during the fiscal years 1963-64, compared to 56 per 
cent during Korea and 58 per cent in World War II (p. 9). 

2. Impressions of volatility in the composition of the major defense con¬ 
tractors gained from merely looking at annual exits from the highly publicized 
list of the top 100 “are grossly exaggerated” (p. 17). Through painstaking 
research, Baldwin shows that many of the “drop-outs” are due to mergers 
and the special case of short-term joint ventures by construction companies. 
In light of the changing composition of defense spending, the relative stability 
of the major defense firms is considered to be “remarkable.” 

3. On the basis of personal correspondence with the firms involved and 
other primary sources, Baldwin develops a picture of the dependence of the 
major government contractors on defense business. The “typical” large con¬ 
tractor received about half of its sales from military or government business 
(49 per cent in 1957 and 51 per cent in 1962) (p. 74), 

4. Baldwin suggests the possibility that the overall low elasticity of mili¬ 
tary demand for goods and services can be consistent with very hi^ elastici¬ 
ties of demand for specific items (p. 81). If there are several products capable 
of performing dosdy similar functions, rdative prices may be important de¬ 
terminants of the quantity of each purchased, even though the buyer, is will¬ 
ing to pay almost any price to have that general class of functions performed. 
He also notes that the McNamara efforts to increase comperilion at the early 
devdopment stages have done little to increase demand dastidties at &e l^er 
and more costly stages of a weapon system. 
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5. Baldwin attributes the substantial barriers to entry into the defense 
market more to highly specialized and technologically advanced requirements 
of the military customer than to government procurement policies themselves 
(p. 167). However, he does not pay sufficient attention to the entry-(hscourag- 
ing effects of government-owned plant and equipment provided gratuitously to 
the major long-term contractors. In order to reduce the high degree of stabil¬ 
ity among defense contractors, Baldwin urges attention to barriers to exit. He 
considers alternative types of government assistance to defense contractors 
who attempt to utilize their capabilities in commercial markets. In view of the 
consistently poor results that these diversification efforts have yielded in the 
past and the extreme reluctance of the company managements to invest sub¬ 
stantial amounts of their own funds in these ventures, this approach would 
seem to offer little encouragement. 

6. An interesting array of profit ratios is developed for the major defense 
firms. Baldwin appears to conclude that the most important feature of these 
data is ‘'the increase in rates of return on sales as specialization in the defense 
market declines” (p. 190). His data also reveal, however, that the rates of 
return on equity were generally higher for firms with larger percentages of 
sales in the defense market than they were for those with smaller percentages. 
This is a point usually overlooked, or at least played down, by many in the 
defense companies and in the military establishment. When data for compa¬ 
nies selling primarily to the military are compared with results for commer¬ 
cially oriented corporations, we find that the lower profit margins on military 
work are more than offset by the large amoxmts of government supplied capi¬ 
tal. Thus, rates of return on stockholder's investment are substantially higher 
for the defense contractors. 

As Baldwin's findings and conclusions relate to a period of cold war, devel¬ 
opments in the military market since the Vietnam buildup have changed some 
of the patterns. For example, the entrenched position of the large aerospace 
and electronics companies has been weakened somewhat because military de¬ 
mand has shifted from large bomber and missile systems to conventional war 
ordnance; the latter is supplied in good measure by medium-size mechanical 
equipment producers. Although much of the specific data and even findings 
developed by Baldwin may mainly become of historical interest, perhaps the 
major long-term value of his work is to demonstrate that the defense market 
is amenable to the traditional analytical tools of industrial organization and 
thus to encourage additional work' in this area. 

Murbay L. Weidenbaum 

Washmgtan UrdversUy 

Trends in the World Alummum Industry. By Sterling Brubaker. Baltimore: 

Johns Hopkins Press, for Resources For The Future, 1967. Pp. xiv, 260. 

$6.95. 

Mr. Brubakeris study is more specific than the title would indicate: he is 
ai ming at the future locational pattern of alummum production and primary 
smelting. After a sketch of past trends and a quick but useful panoramic sur¬ 
vey, he considers the future demand for aluminum, with particular reference 
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to competition from steel, copper, and less close substitutes. This serves to set 
the stage for a chapter on basic technology, and one on the size structure and 
competitive practices of the international industry. With the growth of the 
industry and the number of firms in it, less public benevolence toward cartels, 
and better awareness of the competition from other metals and secondary alu¬ 
minum, ^‘the major international firms appear to compete strongly with each 
other.” Nevertheless, this competition is limited by the integration forward, or 
by construction of primary facilities with government protection, which has 
about the same effect in foreclosing the custom of fabricators who would oth¬ 
erwise be free to choose among the firms. Government policy toward interna¬ 
tional trade in ingot aluminum and a restricted range of products is again a 
mixed picture, but on the whole the downgrading of aluminum as a very 
scarce armament metal, plus the general tendency to liberalize trade, have 
both fostered somewhat greater competition. Hence prices are a better indica¬ 
tor today of real social cost. 

There follows a very useful chapter, which must have been difficult to 
write, on the cost structure of the industry and on the prospects of improved 
technology. The strategic factor is considered to be low-cost electric power, 
and the writer considers carefully the prospects of lower costs from coal, gas, 
oil, and above all nuclear power. Here the author has a maj'or problem, which 
probably could not be solved in a brief space. For every supplying industry, 
he needs essentially the same kind of inquiry that he has made for aluminum, 
covering demand, cost, and the degree of competition, in order to be able to 
guess at what price it will be forthcoming. V^ere this reviewer would part 
company would be in his seeking the most reasonable single-valued estimates. 
Sources of error are so numerous, especially of change in technology or market 
structure, that substantial error is inevitable, and must be hedged against by 
indicating the range of variation and the difference it would make for his ulti¬ 
mate conclusions. This indeed is what he did in considering the relation be¬ 
tween fuel costs and thermal efficiency (p. 185) and one wishes this had been 
done throughout. Basing himself on current costs of oil, he concludes that 
very little new smelting capacity is to be expected outside the United States 
and Australia. But if real costs of oil are very much lower, and would be 
available “should national policy permit its entiy” this conclusion would have 
to be substantially modified. Will policy change? He owes tis the question, 
though not the answer. Again, prices quoted for nuclear power stations (foot¬ 
note, p. 197) axe far below current: the price for one thousand megawatt plants 
is about fifty per cent higher now. 

The author expects that future plants will not be located more often in Af¬ 
rica, South America, or South East Asia than they have previously. The un¬ 
derdeveloped countries will be handicapped in the future as in the past by 
hi^ costs of power and capital while labor costs are of minor importance. One 
will undoubtedly find some exceptions, but they seem to be few. This supposes 
that the current climate of noninterference or less interference will continue 
and that location will be determined largely by comparative costs as in the 
recent past. The desire on the part of developing countries to claim any eco¬ 
nomic rent arising through the exploitation of their resources is entirely un- 
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derstandable. However, it is doubtful that there is much rent to be claimed in 
the aluminum industry. Bauxite supplies are too plentiful and alumina pro¬ 
duction ^^rovides little opportunity for economic rent.’* 

Brubaker has had to cut across a wide range of subjects, and has done an 
exemplary job of analyzing an important commodity. The book deserves an 
audience not only for its subject but for its method: look to demand, supply, 
and market structure. 

M. A. Adelman 

Massacktisetts InstUute of Technology 

The Economic Impact of TVA, Edited by John R. Mooke. Elnoxville: The 
University of Tennessee Press, 1967. Pp. xv, 160. $4.95. 

The eight essa 3 rs in this voltime incorporate principally a series of lectures 
presented in 1964 on the thirtieth anniversary of TVA. One neither expects 
nor finds much coordination of subject matter. Stefan Robock confesses a 
professional embarrassment over the lack of a single scholarly work evaluating 
TVA as a means of social and economic development, and suggests a possible 
approach. The volume will not leave him or anyone else much better off. None 
of the authors had space enough to get off the ground, althou^ many com¬ 
ments are not without meaning or interest. Bruce C. Netschert protests 
against exaggerating the importance of cheap energy in economic develop¬ 
ment. John Oliver thinks TVA is well worth studying by underdeveloped 
countries, but as Robock’s comment implies, it is not clear what was being 
accompli^ed in the one place nor, therefore, whether it promises wdl or ill 
for the other. Joseph L. Fisher thinks TVA^s most important contribution is 
the very idea of regional development, with a specialized agency of national 
government ‘‘leading and encouraging numerous public and private agencies 
witlun the re^on to improve the lot of the people living there.” Apparently no 
more satisfied than Robock with the current state of cost-benefit analysis, he 
is hopeful about recent advances in analytical and statistical techniques. The 
place of TVA in history is secure; he asks what of its future. 

Norman Wengert writes an interesting short political history of TVA, 
which is discouraging in showing that ideological static about “creeping social¬ 
ism” is still being taken seriously in recent years. But discussion of costs and 
benefits of hydroelectric or thermal generation is strikingly absent from the 
book. 

Ronald H. Wolf writes on TVA’s connection with the notorious electrical 
equipment price-fixing cases. The conclusion I would draw from his ^ay, 
contraiy to his own, is that TVA had virtually nothing to do with the expo¬ 
sure of the conspiracy. It would have been poetic justice if they had, since 
TVA only began publicizing identical bids as a counter-measure to the attacks 
made on ^em for burying foreign electrical equipment. Gilbert Banner tries to 
^ critical appraisal of TVA and supplies at least a useful introduction to 
such, a study* Finally the board chairman of TVA writes the expected upbeat 
ending. 

M. A. Abelman 

Massachusetts Institute of Technology 
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Land Economics; Agricultural Econmnics; 

Economic Geography; Housing 

ControVmg PoUutUm. Edited by Mabshall I. Goldman. Englewood Cliffs, 
N.J.: Prentice-Hall, 1967. Pp. xiii, 175. $4.95; paper, $1.95. 

Economic Costs of Air PoUtUion. By RONAin G. Ridker. New YoA: Fted- 
ick A. Praeger, 1967. Pp. xii, 214. $13.50. 

Pesticide Problem: An Economic Approach to Public Policy. By J. C. 
Headley and J. N. Lewis. Baltimore: The Johns Hopkins Press, for Re¬ 
sources for the Future, 1967. Pp. xvii, 141. $3.50. 

Tlie essays in ControJUng Pollution are grouped into four major parts plus 
an introductory article by Mardiall Goldman and a statement on pollution by 
the Council of Economic Advisers. Part One titled “The Nature of the Prob¬ 
lem” contains three essays. In the first, Gladwin Hill indicates why he doesn’t 
like water pollution; and, in the second, C. W. Griffin, Jr., complains about 
air pollution. The third essay, written by Goldman and Robert Shoop, is an 
interesting summary of the technology of measuring and treating various 
types of pollution. Articles worth mentioning in Part Two, entitled “Economic 
Anal 3 rsls,” are by Milton Friedman on die role of government; Edwin Mills 
on the use of economic incentives in controlling pollution; and J. E. Hazelton 
on pollution controls in the New England area. Part Three of the book con¬ 
tains five papers, each describing actions takei to “solve” a particular pollu¬ 
tion problem. The best is AU^ Enese’s description of wato: control in the 
Ruhr area. Part Four of the book contmns three articles that appeared in So¬ 
viet newspapers and a section of a speech by Mikhail Sholokov. Eadi is a plea 
for greater pollution control within the Soviet Union. 

The purpose of many of the articles appears to be that of motivating the 
reader to “do something” about pollution. With the exception of Kneese’s ar¬ 
ticle none of the papers was intended for publication in a scholarly journal. 
Consequently the book will probably be of little interest to the profesrional 
economist Nevertheless, some of the papers provide interesting reading pri¬ 
marily because of the exampks and observations on institutional matters, and 
because some of the many broad ^eralizations seem worthy of careful inves¬ 
tigation. 

The objectives of Headley and Lewis, in The Pesticide Problem: An Eco¬ 
nomic Approach to Public Policy, an “to devdop a clearer undeistandmg of 
the issues for publk policy in the pesticide problem, to suggest an approach to 
policy formulation based on economic analyris, to review what is known about 
the tedmical rdationsMps between pestiddes and environmental quality and 
to propose research approadies that wffl provide guidance for future pest con¬ 
trol poUcy.” 

The first of the d^t chapters contains a discusrion of the various types of 
. pestiddes as wdl as the a^egate use of materials and the various , arc^ 
where Ikey are used. The first few pages of the second , duster say that mar- 
giual should equal marginal benefit The remainder .of the dsqiter ^ a 
summary of methods for controlling pests othor than by the tee qf diem&^s. 



630 


THE AMERICAN ECONOMIC REVIEW 


The third chapter contains a short description of the methods of cost-benefit 
anal 3 ^ and some rather oversimplified consumer surplus arguments on the 
benefits from the introduction of pesticides. 

The fourth chapter pertains to the impact of pesticides on agricultural pro¬ 
ductivity and organization. The data, drawn from U.S. Senate Hearings, indi¬ 
cate the possible magnitude of increased output of various crops due to the 
introduction of insecticides and herbicides. They also briefly summarize the 
general directions of research pertaining to the technical relationship between 
pesticide residues and soil properties. 

Chapters 5 and 6 are devoted to the effects of pesticides on human health 
and the evaluation of those effects. The effects of pesticides on humans are 
classified as those due to the reduction of diseases and those due to toxic ef¬ 
fects of the chemicals themselves. Evidently, pesticides present the greatest 
problem as an occupational hazard. But here, as in the case with accidental 
poisoning and the existence of toxic residues in foods, it appears that the 
problem is not necessarily one of the lack of knowledge about technical rela¬ 
tionships but rather carelessness in the use of these diemicals and disregard 
for instructions. The authors reaUy made no attempt (ten pages) to place a 
value on the effects or even to outline the literature on the subject. 

The authors have great dfficulty indicating an economic approach to the 
relationship between pesticide use and the effects on fish and wildlife. Little is 
known about the direct effects of different pesticides on different animals and 
the food-chain relationships are highly complex. Furthermore, even if the 
technical relationships were understood, there are problems in integrating 
them into welfare economics and cost-benefit analysis. 

Headley and Lewis succeeded in doing what they intended to do. Even 
thou^ there are many problems with their applications of welfare economics 
and most of their “conclusions” are really at the conjecture stage, they have 
done a good job on much of the preliminary research necessary for economic 
studies relating to pesticides. 

Ridker’s book, Economic Costs of Air Pollution^ is a useful addition to both 
the cost-benefit literature and the air pollution Uterature. The book is very 
easy to read since Ridker has carefuUy outlined his procedures and results. 
Surprisingly enou^ the best parts of the study are not numbers or functions 
representing the cost of air pollution, but the systematic failures of reasonable 
procedures and imaginative tests to yield some measure of the cost of air pol¬ 
lution. Perhaps this work will serve to decrease the propaganda and oversim¬ 
plification wMch ^roud the topic. 

Ridker uses thr^ different approaches to the measurement of air pollution 
costs. The first is to determine the functional relationships between a measure 
of “pollution” (say annual geometric mean sulfation rate) and physical dam¬ 
age (say metal corrosion) to some object. A value is then placed on the physi¬ 
cal damage. This approach is used to measure the cost of disease associated 
with air pollution (Ch. 3). In this case, the “damage” would be in terms of 
premature death, premature burial, treatment, and absenteeism. Income fore- 
g(me and value of treatment are the associated costs. Ridker first attempts to 
measure the cost of six diseases (cancer of the respiratory system, pneumonia, 
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etc.) and then to determine the number of cases due to pollution. He has trou¬ 
ble obtaining data on the cost of diseases but the real trouble is relating them 
to pollution. Using 56 metropolitan areas, several different measures of pollu¬ 
tion, and several demographic variables, he failed to find a relationship be¬ 
tween pollution and mortality rates. Absentee rates due to illness for a St. 
Louis firm were not explained by the pollution levels at the employees^ places 
of residence. A study of absenteeism at St. Louis elementary sciools gave the 
same results. The only measure that could be found that might implicate air 
pollution was the difference between urban and rural death rates. 

The second strategy used to measure the cost of air pollution is to measure 
the costs incurred by individuals in their attempts to reduce the effects of air 
pollution. With soiling and materials damage in mind, Ridker attempts to get 
the cost by comparing between cities the differences in laundry and dry clean¬ 
ing receipts, cleaning costs of businesses, and receipts of a contract cleaning 
firm. Within a particular city with pollution levels differing between areas, he 
compares sales of cleaning supplies and business maintenance procedures for 
several different firms. Finally, a questionnaire was designed to determine 
differences in household cleaning activities. The results were uniformly nega¬ 
tive. The same approach is used again (Ch. S) in a particularly interesting 
attempt to measure the cost of an isolated pollution episode by the use of 
questionnaires. 

The third strategy used to measure costs is what Ridker calls ‘‘market ef¬ 
fects” which in principle would be the measurement of consumers’ plus pro¬ 
ducers’ surpluses in affected markets. Since air pollution is specific to loca¬ 
tions, and locations are fixed in supply, Ridker attempts to measure the cost 
of pollution by measuring differences in property values. There can be prob¬ 
lems in connecting this measure of “cost” to the measures of “cost” needed to 
solve the externality problem. Assuming individuals in the absence of pollu¬ 
tion are indifferent between locations, this index will give the correct results. 
But, slight modifications in this assumption could cause the index either to 
overestimate or to underestimate the proper “costs.” In any case, Ridker 
(using cross-section data in Qiapter 6) does a pretty good job of establishing 
a functional relationship between a pollution index and property values. An 
imaginative time series study in Chapter 7 yields less satisfactory results. 

In both Headley and Lewis, and Ridker, there is a major preoccupation 
with the idea of “internalizing costs” as opposed to the “exploitation of gains 
from exchange.” This causes a little trouble in two different ways. The first 
problem is that both studies proceed on the presumption that there exists a 
“social cost” junction, say S{x), that needs to be added to the “private cost” 
function and thus “internalized” into the firm’s decision process. The trouble 
is that except in special cases, such as separable cost functions, there are ac¬ 
tually joint costs attended by the problems of allocating them. The magnitude 
of external costs depends not only on the activities of the polluter but also on 
the activities of the receptor. The only relevant number is marginal external 
cost at the optimum. 

The best example is foimd in Ridker’s second method of measuring pollution 
costs. Suppose the production function for firm 1 is given by Xi = {Fi, i?) 
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where Xt is Qutput, Fi is a factor, and D — D{Yi, X^) is a dama ging ele¬ 
ment, say corrosion, which d^ends upon F*, the frequen<y of painting, and 
^■2 the output of firm 2 . Let F 2 * = h{Xi) be firm I’s profit maritn iai n g level 
of F* for each X^ and assume A(0) = 0. Ridker’s procedure would establish 
the sodal cost of X^ to be 5 (^ 2 ) = Py^ ACZ*). But if SiXz) were made “in¬ 
ternal” to firm 2 ’s decisions the result would be, in general, nonoptimal. 

The second problem is that this view attracts attention to the problem of 
measuring costs to the esdudon of other considerations. Since Headley and 
Leids are interested in fonmdating an economic approach to pestidde prob¬ 
lems perhaps they could have at least ^ven some attention to property ri^ts, 
liabilities and court proceedings and other exchange mechanisms. Further¬ 
more, even if the costs of pollution were calculated and an optimum achieved 
in a manner envisioned by Headley and Lewis, and Ridker, there would still 
be a pollution problem. Unless the receptor of pollution pays for reduced pol¬ 
lution (either by payment or bribe foregone) it is still in his interest to en¬ 
courage a reduction in pollution levels. 

Chasi.es R. Plott 

, Purdue VmversUy 

V.' The Theory of Peasant Economy. By A. V. Chayanov. Edited by Danid 
Thomer, Basile Eerblay and R. E. F. Smith for The American Economic 
Assodation Translation Series. Homewood, HI.: Richard D. Irwin, 1966. 
Pp. Ixxv, 317. $8.00. 

This is an English translation of two of Chayanov’s works: the long Peas¬ 
ant Farm Organization {Orgarazatsiya kres^yanskogo khozyaisvta), ori^- 
nally published in Moscow in 1925, and the brief “On the Theory of Non- 
Capit^st Economic Systems” (“Zur Frage einer Theorie der 
nichtkapitalistis(hen Wirtschaftssysteme”) which appeared in the ArcMv fur 
Soaaktnssenschaft und Sozialpolitik in 1924. In addition, the editors contrib¬ 
uted two essays on Chayano^^s life and works, and a bibliography. The latter 
indudes a list of libraries where his works can be found and even the respec¬ 
tive call numbers. The editors have certainly performed their formal duties. 

We are told in the Preface that “Probably the most sophisticated and best 
documented studies of the theory and problems of peasant economy in the 
half-century from 1880 to 1930 were written by Russians,” and that Chayan¬ 
ov’s Peasant Farm Organization s^pears as “The masterpiece of this theoreti¬ 
cal literature . . .” (p. v). Since economic development is a popular subject 
these days, a real and a novel (for a Western reader) insight into peasant 
problmns ^ould be of the greatest interest 

The book abounds in statistical tables and observations on the economy of 
Russian peasants; 1 shall comment on these below. Both Cha 3 ranov and his 
editors, however, regarded his theory as the most significant part of his work. 
Hideed, Chayanov compared his contribution with Lobadtev^’s non-Eu- 
didian geometry (p. 226). 

Chayanov constructed his theory because of the si^ptsed failure of tradi¬ 
tional thmry to e^lain certain a;^)ects of peasant bdmvior, such as variations 
in the mtensity of land cultivatiDn, willingness to pay rent or to buy land at 
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prices higher than its net or capitalized income, to borrow money at very high 
rates of interest, etc.; the peasant was able to survive a fall in agricultural 
prices which was ruinous to a capitalist farmer; as a matter of fact, the peas¬ 
ant worked ever harder. There were many other peculiarities in peasant be¬ 
havior as well. 

The traditional theory was inapplicable to the peasants because it was 
solely concerned with capitalist enterprises which hired workers and maxi¬ 
mized profits. A peasant fanodly farm, on the other hand, employed its members’ 
labor; it paid no wages, no rent for its own land, and no interest on its own 
capital; hence it had no profit to maximize: 

The economic theory of modem capitalist society is a cx>mplic:ated system 
of economic c:ategories inseparably connected with one another—^price, 
capital, wages, interest, rent, which determine one another and are 
functionally interdependent. If one brick drops out of this system, the 
whole building collapses. In the absence of any one of these economic 
categories, all the others lose their specific character and conceptual 
content, and cannot even be defined quantitatively (pp. 3-4). 

One could remind Chayanov that, strictly speaking, a capitalist maximizes 
not his profit but his utility: by sitting up nights and devising new schemes he 
mi^t raise his profit. But let us not quibble about detmls, and ask instead the 
basic question: what does the peasant maximize? It turns out that a peasant 
family, being both a production and a consumption unit, maximizes its utility 
by equating its marginal disutility (^‘drudgery,” in the English translation) of 
labor with its marginal utility of income. It comes as a surprise to a Western 
reader that the behavior of Russian peasants remains unexplained by the tra¬ 
ditional economic theory because the peasants behave exactly as the theory 
prescribes! 

Two facts about Russian peasants are rdevant here: first, in large areas of 
central and southern European Russia the land/labor ratio on peasant farms 
was generally low; second, land, labor and capital were distributed among 
peasant households in a nonoptimal manner. Some had particidarly little land 
relative to their labor power; others had much more. The combination of 
these two facts goes far to explain most of the peculiarities of peasant bdiav- 
ior observed by Chayanov (and others). A peasant mutual rental agency for 
the hire of labor, land, and capital would have eliminated mmy of these pecu¬ 
liarities, but Chayanov specifically excluded the hiring of labor because less 
than ten per cent of households engaged in it. 

Basic to the peasant’s behavior is the presence or absence of nonagricul- 
tural opf)ortunities for his labor. If they are absent, he has to continue culti¬ 
vating his crops almost irrespective of the terms of trade, and he may be will¬ 
ing to pay high rents or prices for additional land. If other opportunities are 
present and if they are good, he’ll bdiave more and more like a capitalist 
farmer. Chayanov bad many interesting things to say about peasant crafts 
and trades, but he failed to incorporate the concept of opj^xtunity cost 
his theory. At times his reasoning was a bit s^ange; thus in showbig how a 
fan in agricultural prices ruins a capitalist farmer (but a j^asafit), ie 
sumed a constant wage (pp. 88-89). And wh^ he <ame to one of the ibbst 
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important questions in the book—do Russian peasants really have negatively 
sloping supply curves of labor—his proof consisted of two tiny tables (one 
from Switzerland, of all places, and the other from a Russian province), and a 
ntimber of theoretical diagrams which happen to be wrong (pp. 80-84). 

I would say that Chayanov’s main talent lay not in creating new economic 
theories, but in observing Russian peasants. This he did with a keen eye and 
much common sense. For instance, his treatment of the peasant family as a 
d 3 mamic institution which change its size and structure over time, is excel¬ 
lent; these changes seem to accout for a good part of the differences in income 
and wealth among peasants, rather than the process of social differentiation 
stressed by Lenin. There are also useful suggestions regarding the future de¬ 
velopment of Russian peasant agriculture (he did not anticipate the forced 
collectivization soon to come): he advocated not a horizontal integration 
(merger) of peasant farms but a vertical one, that is, the gradual transfer of 
more and more peasant activities to cooperatives. The reader will also find in¬ 
teresting materials about the disposition of peasants’ incomes; comments 
about the negative correlation between food prices and wages in Russia, and 
many others. 

The book contains much statistical data, but unfortunately they are pre¬ 
sented very sloppily. Many tables have no titles (though these can be usually 
deduced from Ihe text); more important—^most of them have no dates, and it 
is not clear what period they refer to. Figures for several areas are presented 
without any indication whether these areas are typical, and if so, of what part 
of the country and when. Differences in the variables are regarded as being 
significant without any statistical tests. And so are simple correlation coeffi¬ 
cients of .61, .41 and even of .24 (pp. 64, 105)—the most sophisticated statis¬ 
tical technique used in the book. Chayanov either could not use multiple 
regression analysis (which his data often beg for) or chose not to. And the 
book is full of repetitions. 

Perhaps the most important service performed by this translation is to re¬ 
mind us about the existence of vast quantities of statistical data about Rus¬ 
sian prerevolutionary peasants, data collected with much labor (and love) by 
zemstvo statisticians and waiting to be studied by properly trained investiga¬ 
tors. 

Evsey D. Domar 

Massachusetts Institute of Technology 

The Columbia River Treaty: The Economics of an International River Basin 
Development By John V. Krutilla. Baltimore: The Johns Hopkins 
Press, for Resources for the Future, 1967. Pp. xv, 211. $7.50. 

John Krutilla has added another to his long list of contributions to the lit¬ 
erature on public development and management of natural resources. While 
the detailed technical discussion will be of absorbing interest only to the true 
water buff, Krutilla also provides a remarkably lucid case study of the eco¬ 
nomics of international river basin development. In the process, he has dem¬ 
onstrated, with sobering effect, that the book had to be written as an exercise 
in politicd economy. 
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Part I sets forth the two basic economic questions to be resolved as Cana¬ 
dian and American negotiators set out to translate fifteen years of discussion 
into action. First, it was necessary to identify the elements of the most 
efficient system for development of the upper Columbia. Given this system for 
maximizing the joint gains for mutual sharing, it was essential that the parti¬ 
cipating nations conduct a similarly thorough anal 3 ^is of all alternative sys¬ 
tems based on the domestic resources available to each. The difference be¬ 
tween the sum of the individually achieved net benefits and those from the 
optimal joint system provides a measure of the total potential gains, and de¬ 
fines a bargaining range within which both parties could realize positions su¬ 
perior to those that could be achieved by independent action. 

Part n indicates how these basically sound principles were altered in filter¬ 
ing through the political constraints that prevailed in each coimtry. On the 
Canadian side the initial unwillingness to accept American financing of proj¬ 
ects to be built in Canada or to export power surplus to immediate Canaan 
needs, and the complex relations between the Province of British Columbia 
and the federal government had to be considered. On the American side, the 
usual alliance between the Corps of En^eers, which wanted to build the 
Libby project in Montana, and the local interests which woxdd benefit 
thereby, dictated the construction of that project regardless of efficiency con¬ 
siderations. In addition, the so-called “Partnership Policy” had resulted in vir¬ 
tual withdrawal of the federal government from major hydroelectric projects 
in the western United States from 19S3 to 1961. The resulting hiatus left the 
United States seriously deficient in the storage capacity required for flood 
control and to firm up power production on the Columbia during seasonal pe¬ 
riods of reduced flow. 

The result of the filtering process was a set of principles, developed by an 
International Joint Committee to guide the negotiators, which juggled basic 
efficiency criteria just enough to mean all things to all men. It is hardly sur¬ 
prising, therefore, that analysis of the negotiations and an economic evalua¬ 
tion of the resulting treaty project system in Part HI lead Krutilla to the 
conclusion that it fell far short of realizing its full potential. The projects cho¬ 
sen were not optimal from the standpoint of the river system as a whole. The 
procedures adopted for division of benefits committed the United States to a 
program that is almost certainly more costly than a properly designed systan 
based entirely on domestic projects. The faflure to t^e advantage of new al¬ 
ternatives that opened up between the initial agreements of 1961 and the final 
settlement in 1964—^in particular, the possibility of interties between the Co¬ 
lumbia River and Peace River systems, and between the Northwest and 
Southwest power systems—cost both cotmtries heavily in further economies 
foregone. 

In short, by the time the sound economic principles outlined by Krutilla 
had run the gauntlet of Canadian and American politics, the hostages to for¬ 
tune and dogmatic procedures of the Corps of Engineers, and the inevitable 
limitations of intercommunication among economists, engineers, and negotia¬ 
tors, it is hardly surprising that they emerged a little tattered. Even und^ 
Krutilla’s properly conservative procedure of reviewing altOTatives only m 
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terms of the same uiformation available to the negotiators at each stage, it is 
apparent that neither system efficiency nor the relative position of the United 
States fared as well as could be reasonably espected. Whether an optimal 
domestic system would have fared any better in the rough and tumble of 
American water politics is, of course, open to further question. British Colum¬ 
bia, on the other hand, appears to have realized major economic gains, due at 
least in part to a significantly tighter link between technical evaluation and 
negotiating strategy on the Canadian team. 

It is easy to relapse into cynicism and to argue that the constrast between 
Krutilla’s thoroughly competent development of the economic approach to the 
problem and the end product of the Treaty negotiations simply indicates the 
futility of attacking on an economic front problems as inherently political as 
those involved in international river development schemes. 

But a more useful assessment of the value of Krutilla’s book must run in 
terms of its utility as a guide to the future, and here it surely deserves hi^ 
marks. Had both sets of negotiators operated on the basis of the economic 
anal3rsis of alternatives developed in Fart I, a more efficient initial selection of 
projects and recognition of the need for long term flexibility in a system as 
intricate as the Columbia Basin water complex mi^t well have been e^>ected. 

Moreover, a more thorough anal}rsis of the elements of an optimal S 3 rstem 
and of the apprc^riate comparison between the optimal joint system and the 
best of the domestic alternatives would have permitted a little more “econ¬ 
omy” and a little less “polity” in the mix. 

James A. Crctcheieed 

University of Washington 

The Econormc Problems of Eousmg—Proceedings of a Conference held by 
the International Economic Assodation, Oxfordshire, England, April, 1965. 
Edited by Adela Adam Nevitt. New York: MacMUlan, 1967. Pp. xxvi, 
328.110.00. 

Students of international housing policy will find much of interest in the 
proceedings of a conference on the Economic Problems of Housing sponsored 
by the International l^onomic Association in April, 1965. Twenty-sis authors 
and particq>ants, from 13 different nations, shared in the presentation and dis- 
cussicm of the 19 papers included in this volume. The papers, supplemented 
by an introduction by Sherman J. Maisel and by a skillfully prepared “Sum¬ 
mary Record of the Debate,” by the editor, present a valuable current over¬ 
view of housing problems and policies in Eastern European countries in com- 
pariscm with W^tem European coimtries and with those of Israel, the United 
Statffi, and AMca. 

The papers describing the economic problems of housing in Russia, Yugo- 
^via, Cz«dioslovakia, and Poland portray current hou^ng problems as “most 
difficult,” ^‘bunning,” and “acute.” They hold to the general philosophy that 
the housing ^nblem is a part of the general problem of “social development,” 
which “includes all services from dwelliags to sports which cannot be orga- 
nizi^ indimdoally and the diaracteristic of which is the collective use of funds 
and services’- (p. 189)^ Folides in these nations are described as ftliminating 
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the profit motive and requiring large-scale direct state intervention, with coop¬ 
erative housing viewed as an intermediary form (p. 159), However, the de¬ 
scriptions of the gradual modification of S3?stems of rent control and housing 
rationing in the socialist nations discussed in this volume clearly reflects the 
current efforts in these nations to introduce the market-pricing mechanism as 
a S 3 rstem of resource allocation. 

The problems of maintaining an efficient “mixed” (controlled and free) 
housing market are boldly illustrated in the papers descriptive of the post- 
World War II performance of the housing sector in the Scandinavian coun¬ 
tries. The long-term economic effects of government control of rents and of 
large-scale direct State intervention in ownership and management of rental 
housing are examined critically in two papers on Swedish housing and in three 
directed to examination of historical and other aspects of Danish housing poli¬ 
cies. The substance of the “debate” on these and other papers by Muth, Gil¬ 
lies and Netzer, addressed to housing policies of the United States, would 
seem to eliminate the last national bastions of defense for rent controls as a 
feature of government housing policies on economic grounds, Nevitt summa¬ 
rizes the “Record of the Debate” on rent controls and nonmarket intervention 
by saying: “Mr. Stahl’s model and analysis (of the Swedish housing market) 
supports, as do several other papers submitt^ to this conference, the general 
proposition that rents set wifliout reference to any system of prices are not 
usually efficient and the houses are not allocated in a way which produces a 
consistent redistribution of real income” (pp. 271-72). 

This outcome of economic and empirical analysis, generally accepted in the 
literature of the United States and of most Western nations for almost two 
decades, is particularly significant because it is written atout and sup¬ 
ported by data for Sweden and Denmark, bulwarks of nonprice rationing 
methods in the housing fields. Based on the author’s personal experience, the 
political economists writing in the field of housing policy in these Scan^a- 
vian countries in the mid-195Qs would have viewed the Conference proposi¬ 
tion enimdated by the editor of these papers as social heresy and political, if 
not, professional suicide. 

The rationale for the continuance of rent control and large-scale direct 
State intervention in housing in the United Kingdom is presented by 
CuHingworth’s paper on “Housing and the State,” althou^ the author care¬ 
fully avoids any reference to the economic justification for these policies or to 
the basic economic reasons for England's chronic hoxising problem. 

Nevitt, in the “Summary Record of the Debate,” suggests that the appar¬ 
ent ideological differences between those who defend rent controls and con¬ 
comitant large-scale State intervention in the housing field, may result from a 
confusion in two fundamental objectives: (1) resource allocation; (2) income 
distribution The editor and other participants, argue effectively that rent con¬ 
trol and housing policies generally are indffident methods of adiieving goals of 
redistribution of income and that the most effident allocation of resources wSB 
be achieved throu^ price determination in a market system (p. 272)., 

The participant from Russia^ Nazarev^y, concludes bis paper on ^TSco- 
nomic Problems of Housing in the U.S.S.R,” with the statement that “tte 
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USSR has eUminated the serious housing Portage and within the next few 
years will enable the housing problem of the country to be solved completely.” 
In addition to his forecast of an almost stujjendous rise in Russian housing 
production from an annual level of 82.5 million square meters in 1960 to a 
predicted annual level of 400 million square meters in the “second decade,” 
the author predicts that the resultant elimination of the housing shortage will 
“lead in time to a rent free tenancy” (pp. 239-40). How, the inquiring econo- 
nust mi^t ask, can one achieve the elimination of any shortage for any scarce 
good if it is to be a “free good”? Pjanic’s paper on housing in Yugoslavia 
concludes much less hopefully and, in the eyes of this reviewer, more realisti¬ 
cally, that “no lastin g solution of the housing problem in socialism exists. Just 
as there does not exist an absolute need or definite aim, there is also no abso¬ 
lute housing need” (p. 199). 

No better evidence of the value of this and of similar international eco¬ 
nomic conferences could be cited than is afforded by these contrasting state- 
moits from economists in neighboring socialistic countries. 

Paul F. Wendt 

Berkdey, California 


Labor Economics 

Presidential Sdzure in Labor Disputes. By John L. Blackman, Jr. Cam¬ 
bridge, Mass.: Harvard University Press, 1967. I^. xvi, 351. $10.00. 

For the most part this country has regarded labor-management disputes, 
with losses and inconveniences to third parties as well as to the contending 
parties, as part of the price to be paid for private determination of the condi¬ 
tions of employment in organized industries. The government’s role is nor¬ 
mally that of an umpire and mediator, alert to bar unfair labor practices by 
either party while seeking to bring them to a mutually satisfactory agreement. 
At certain times, however, notably during war but ^o when national emer¬ 
gencies are created in times of peace, government becomes more directly in¬ 
volved in efforts to mmntain production while enforcing national policies of 
industrial relations or price stability as enunciated by the President, by Con¬ 
gress, or by labor boards. One of the coercive measures employed by the gov¬ 
ernment toward this end has been the seizure and temporary operation of the 
affected facilities. 

The policies followed in seizure cases by our presidents, from Lincoln to 
Truman, are subjected to painstaking review and careful analysis in this well- 
documented study by Professor Blackman, who has assembled the facts about 
each of the 71 cases in our experience. Seizures have occurred in time of peace 
as well as during wars and in periods of reconversion. Sixty of the seizures 
followed enabling legislation, whereas the others relied on presidential powers 
ind^ndent of such Congressional action. The 71 seizures are listed chrono- 
lo^cally in an appendix, with the date of seizure and of return, the name of 
the seizing and operating agency, the authorily for seizure, and the reason for 
tile sdzure ^ven for each. Methods of overcmning labor or management resis- 
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tance, and problems of keeping production going, of enforcing the President’s 
labor decisions, and of settling the disputes, are treated in detaiL The effec¬ 
tiveness of seizure is compared with other ^pes of coercion at the disposal of 
the President, and used by him in other cases of resistance by unions or man¬ 
agements to national labor policy in emergency situations. 

Throu^out the book Blackman examines coercive measures at the disposal 
of the government from two points of view: their effectiveness in getting re¬ 
sumption of essential production, and the standards of public policy that are 
applied. In his view it is as important to treat labor and management fairly 
and to reconcile their interests with the public interest in wage-price stability 
as to dioose wisely among such coercive devices at the di^osal of the govern¬ 
ment as injunctions, compulsory arbitration, and seizure. 

The effectiveness of seizure, Blackman argues, depends upon the President’s 
ability^ to change or prevent change in the terms of employmaat during the 
period of government control, upon his power to determine when the property 
should be returned to private control, and upon his ri^t to seek a court in¬ 
junction against strikes, lockouts, or other forms of resistance to his operation 
of smzed property. Because any coercive technique that is used affects the out¬ 
come of the dispute in some way, Blackman advocates conscious guidance by 
the President in the use of controls, to avoid unprechctable consequences or a 
bias that favors the same side in every case. To avoid obstruction such as that 
by Sewell Avery in World War n, he suggests that a wartime labor program 
should be embodied in legislation applicable to all major industries. He notes 
that cases of management noncompliance were the more difficult to settle, and 
that a number of legal issues remain undedded, such as whether the employ¬ 
ees in a sdzed fadlity are federal or private employees. 

In this volume Blackman has made an important contribution to our knowl¬ 
edge of the sdzure device. In an area where controvert is readily aroused 
and where opinions are apt to be strong]^ hdd, he has shown that careful as¬ 
semblage of facts and dispasdonate analysis can aid imderstanding and con¬ 
tribute to the formulation of sound public policy. 

Joel Sktoman 

Univers^y of Chicago 

The Economics of Age. By Mksael J. Bbennan, Pheup Taft, and Mark 
B. ScascoPACK. New York: W. W. Norton & Co., 1967. Pp. k, 246. $7.50. 

The economics of a^ng has been a relatively n^ected held of research for 
economists. Indeed, those relatively few economists who have participated in 
such research have typically found that thdr findings attracted little attention 
in the profession. However, a number of recent developments seem likdy to 
lead to intensified research on age variations in economic bdiavior. Amcmg 
these are the growing interest in human capital, the newer theories of con¬ 
sumption, the findings of recent research on labor force participation, and the 
burgeoning research on poverty. 

The chiftf contribution of the present volume lies in its a^plicaticm of so¬ 
phisticated thecmetical and analytical tools to the stuc^ of the {xchlem of de- 
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dining emplo 3 nnent opportunities for older workers* Its methodology repre¬ 
sents a significant advance over much of the previous research on this problem 
and may well stimulate further work along the same lines. But the book is 
almost entirely concerned with this one aspect of the economics of aging, that 
is, with the impact of age on the individual in his role as a worker. Such im¬ 
portant problems as age variations in the propensity to consume or to save are 
not considered. Nor do the authors analyze in any detail the impact of 
changes in the age structure of the population and labor force on the econ¬ 
omy. Thus, one is inclined to question the statement in the preface that “no 
economic study of aging attempted to date is as comprdiensive.” 

Nevertheless, the volume does indude an extensive analysis of the impact 
of age on employment opportunities, devoting major attention to emplo 3 mient 
by industry, employment by occupation, and the role of age variations in geo¬ 
graphic mobility. The analysis of employment by industry is based on the de¬ 
velopment of labor demand and supply equations, utilizing data from the cen¬ 
suses of population and manufactures for years around 1960. The authors find 
that economic variables affecting emplo 3 nnent and earnings have a signifi¬ 
cantly different impact on different age groups in the labor force and that 
there is a “pure age” effect that operates across industries. Among the factors 
adversely affecting emplo 5 nnent opportunities of older males, the most impor¬ 
tant are supplementary employer costs with more advanced age (primarily 
pension costs) and an inverse relationship between productivity and age from 
about age 45 or SO on. These findings must be regarded as somewhat tentative 
and in need of further testing, since, as the authors point out, limitations in 
the availability of statistical data, particularly in relation to age differences 
in earning rates, present serious difficulties. 

The chapters on geographical mobility are notable chiefly for the attention 
paid to differences in discounted future lifetime earnings resulting from geo¬ 
graphical moves as a factor, often neglected in discussions of mobility, ac¬ 
counting for the greater attractiveness of moving to the younger individual. 
Occupational variations in employment opportunities of aging workers are an¬ 
alyzed chiefly on the basis of occupational survival rates developed from de¬ 
cennial census data for the years from 1900 to 1960. Althou^ the results are 
of considerable interest, the findings might have been enriched if information 
on changing patterns of occupational shifts with advancing age, drawn from 
the extensive body of literature based on labor mobility surveys, had been in¬ 
corporated in the analysis. 

The book concludes with a series of chapters relating to the public policy 
implications of the findings. The need for cost-benefit anal 3 rsis in connection 
with policy choices between programs aimed at re-employment versus im¬ 
proved income maintenance is ri^tly emphasized. On the whole, however, the 
authors regard improved income maintenance as the appropriate answer for 
the 65 and older ^up, whereas measures aimed at facilitating re-employment 
are considered desirable for the 45 to 64 age group. Althou^ one may well 
agree with tiiis view in general, some of the specific policy suggestions for the 
45 to.fi4 age group are questionable, while the discussion of income mainte¬ 
nance for the 65 and older group is superficial. The statement, for example, 
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tbat “the federal government is speaking about a guaranteed annual income of 
3,000 dollars for all families, including the aged,” will come as something of a 
surprise to those who have been following the research of the Social Security 
Administration aimed at refining poverty-line criteria for families of various 
types. 

It is particularly in cormection with the authors’ review of the data and 
literature relating to the dedining labor force partidpation of dderly men, 
however, that thdr interpretation seemed questionable to this reviewer at a 
number of points. To mention just one of the problems, the growth of retire¬ 
ment benefits is largely dismissed as a factor iiduencing the increased depar¬ 
ture of elderly men from the labor force on the ground that the benefits have 
not been of suffident magnitude to ezert a major influence. Yet there is grow¬ 
ing evidence, in the recent work of Callaway and others, that the availability 
of OASDI benefits, however inadequate in relation to living requirements, 
may act as a positive inducement to retirement for men who are encountering 
problems of de clinin g earning capadty. This interpretation is supported by 
the indications, based on Social Security Administration analysis of earning 
records, that the large numbers of men who have been applying for reduced 
OASDI benefits at ages 62 to 64 since 1961 are predominantly men with se¬ 
verely impaired earning capadty. In other words, it is not so much the abso¬ 
lute level of retirement benefits, as the rdationsMp of retiremmit benefits to 
earning capacity, that appears to be the dedsive variable. 

MaBGASET S. COBDON 

UmversUy of California, Berkeley 

Bargaining for Health: Labor Unions, Health Insurance, and Medical Care. 

By Ravuoiu) Monts. Madison: Univeraty of Wisccmsin Press, 1967. 

Pp. viii, 310. $7.50. 

Health care is now a $50 billion aimual budness. Private health insurance 
premiums are approaching $11 billion. Yet the institutional and economic fea¬ 
tures of this rapidly burgeoning portion of the economy are rdatively ne¬ 
glected in American stholardiip. Raymond Munts’ study undertakes to fill one 
important segment of the knowledge gap. His book is a carefully constructed 
tmd r^eardied history and appraisal of organized labor’s recent large role in 
the financing and organization of medical care in the United States. 

Ihe significance of that role is only partially suggested by the fact that 
well over 75 per cent of all private health insurance premiums are now paid 
throu^ group employee-benefit plans. As the book makes dear, the character 
of health insurance is now greatly influenced by collectively bargained labor- 
management contracts. In turn, health insurance practices substantially affect 
medical care institutions, the extent and character of thdr utilization, pri cing 
polides, tmd organizational arrangements. Labor’s involvement, however, ex¬ 
tends far beyond insurance. It has, for example, taken increased reponsibility 
for direct medical services to members and thdr diq>endents throu^ dinks, 
medical centers, and hospitals of their own. These too have influomed the cost 
and quah^'of medical care fOT^ whotecqnamunity. . ^ ^ , 
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Employers pay the largest part of the costs for employee health insurance 
and labor’s medical centers, an estimated average of about 75 per cent. This 
has become an increasingly important, and complex, part of workers’ compen¬ 
sation. Employers are alert to their growing st^es in medical care costs and 
practices and they too are engaged in efforts to influence them. 

Medical benefits have not only added to the responsibilities and functions 
of unions but health bargaining, having brought both parties into the medical 
market as purchasers rather than in their accustomed role of producers, has 
given a new dimension to labor-management relations. 

The many important ramifications of the book’s subject matter are thus ap¬ 
parent. The material is presented in orderly, balanced, and thoughtful fashion. 
Part I primarily narrates the experiences of the major path-breaking unions, 
the needle trades, mineworkers, autos, and steel. Part n discusses the larger 
issues in health bargaining—^benefits and costs, administration, financing, bar¬ 
gaining with insurance carriers and the various providers of health services. 
Part in presents a summation from which generalizations, lessons, and public 
policy conclusions are drawn. 

Munts effectively traces developments from the “age of innocence” of the 
late 1940s when better health care for more people seemed merely a matter of 
removing the financial barrier between would-be patients and medical sup¬ 
pliers. The extraordinarily steep and persistent inflation of medical prices 
during the past 30 years soon made unions aware that they were walking a 
treadmill, that only a minor portion of the new money was actually purchas¬ 
ing additional services. For the period 1954 to 1962 “it is estimated that 
about one-fourth of the increase in aggregate hospital payments and two-fifths 
of the increase in medical pasonents represent net additional services to indi¬ 
viduals that are an improvement in the scope and adequacy of benefits” (p, 
98). 

Unions learned that this was no ordinary commercial market which they had 
entered as mass consumers. To meet their objectives they would be obliged to 
press changes upon health insurance institutions and become aggressively con¬ 
cerned with the supply side of medical care—^adequacy of facilities, their ef¬ 
fective use, and pricing practices. From such activities they discovered that 
cost controls were intimatdy related with quality control. Unions have be¬ 
come increasingly disenchanted with the kinds and quality of service their 
hard-bargained funds could purchase. They have moved into more sophisti¬ 
cated selectivity and techniques of providing for reasonable quality. They 
have found that appropriate cost controls are not a threat to quality, as some 
had feared, but are generally conducive to higher standards of practice. Fi¬ 
nally, unions are now recognizing that “the health interests of members are 
best served in terms of the health resources of the entire community” (p. 
238). This advanced stage of development involves what Munts calls a “strat¬ 
egy of commimity health bargaining.” Its success depends upon the interven¬ 
tion of government authority at several key points. 

The author’s evidence adequately supports his conclusions that, in addition 
to enlarging access to care, organized labor has been a salutary influence upon 
the nation’s health institutions, in improving the stand^ds of health insurance 



BOOK REVIEWS 


643 


protecdoii—especially Blue Cross—^by seusitMng its members to the impor¬ 
tance of health care and to the differential quality of services, and sponsoring 
various innovations in the delivery of health care. In sudi activities it has 
tended to serve the community as a whole as well as its members. Mimts does 
frankly face the problems arising out of such programs and the difficulties 
that lie ahead in a held which is still in its very early stages of maturation. 

In analyzing these developments, the author gives hi^ marks to the 
efficiency and quality advantages of prepaid group practice plans such as the 
Kaiser Foundation Health Plan on the West Coast and the Health Insurance 
Plan of Greater New York; stresses the value of “countervailing power” in 
influencing the organization and hnandng of medical care; and urges the need 
for a deliberate program of rationalizing the medical market. He seems to give 
support to the recent development of community and area-wide health plan¬ 
ning and controls and implicitly urges that community health bargaining re¬ 
late itself to such larger community programs—althou^ the obstacles to this 
broad approach seem to me somewhat understated. 

The author’s recommendations are in the main moderate and evolutionary, 
em pha si zi ng that future actions can only be based on labor’s own e^>erience. 
Both the data and conclusions are clearly presented in readable style. They 
add up to an interesting and significant diapter in the nation’s economic and 
social history, well deserving the attention and thou^t of social scientists. 

Hesuan M. Sokess 

Princeton University 

Industrial Relations and Economic Development. Edited by Asthus M. 
Ross. London: Macmillan; New York: St. Martin’s Press, 1966. Pp. 
zzxv, 413. $12.50. 

In 1964 the International Institute for Labour Studies of the International 
Labour Organisation convened a two-week reseaidi conference on industrial 
relations and economic devdopment E^)erts from five continents discussed 
papers prepared for the meetings. Ibis voltune indudes fourteen of the papers 
discussed in Geneva diiring August and S^tember of 1964. It also provides 
an abbreviated version of a general summary and evaluation of the literature 
on industrial relations and economic devdopment prepared as a background 
rqwrt for the conference parddpants by a team of IX.O. staff members. The 
editor has written an informative introductory chapter. The volume does not 
indude dther the specific comments of the teams of pand discussants assigned 
to evaluate each of the conference papers or an edited version of general con¬ 
ference discussion. 

This set of collected papers will be of interest to all concerned with flie pol¬ 
icy diallenges presented by the variety of labor problems encountered in the 
course of economic devdopment. It is the latest addition to a family of books 
which has stressed comparative analysis of industrial relations systems and pf 
employment rdaff ons and manpower issues in devdoping countries. 

The papers in tlus volume are grouped in four major sections. Eadi section 
deals with a critical area of policy dioi(% In devdoj^ countries: (1) the role 
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of the state in industrial relations, including the problems of overt conflict and 
of the relations between unions and political parties; (2) the sources, func¬ 
tions and finandng of trade union leadership; (3) the ^tribution of deci¬ 
sion-making power in wage determination and the role of bargaining, legisla¬ 
tion or other processes in shaping national incomes policies; (4) the participa¬ 
tion of interest groups in formulating national economic plans. 

In a sense, each of the latter three items is a subset of the first, but five of 
the papers deal more esplidtly with the role of the state. Charles Gamba, for 
many years an adviser to policymakers in Singapore on labor relations issues, 
discusses the problem of developing effective labor policies in a polyethnic so¬ 
ciety such as Malaysia. Professor S. D. Punekar of the Tata Institute of So¬ 
cial Sciences in Bombay and Professor Subbiah Kannappan each contributed 
papers on the facets of state intervention in industrial rdations in India. 
Thrae papas together provide an excellent follow-up to the classic volume on 
industrial relations in India by Charles A. Myers and bring the reader up to 
date on the dramatic difficulties of reconciling economic development, parlia¬ 
mentary democracy, free, strong and responsible trade unionism, and cultural 
diversity. 

Professor Pfiaasbi Eawada of Eeio University has an excellent paper on the 
business-govermnent co-partnership in Japanese industrial relations and 
human resource development Finally, Mr. T. M. Yesufu, Secretary of the 
Nigerian National Manpower Board, proposes some very pragmatic criteria 
for the assessment of appropriate governmental functions in industrial rela¬ 
tions and resists oversimplified dichotomies in the delineation of “good” or 
“bad” or “model” industrial relations systems. 

Mr. I. A. Ibrahim’s paper on the Egyptian labor movement and Professor 
Frederic Meyers’s paper on the relation of party, government and the labor 
movement in Mexico provide interesting contrasts in the possible relations of 
union leadorship and political parties in developing countries. Meyers makes a 
particularly interesting case for the possibilities for considerable trade mrion 
independence in what is essentially a one-party state. Adolf Sturmthal has the 
outlines of a theoretical model of the evolution of sources and functions of 
unions over industrial time which builds on some of his earlier work on the 
natural history of national trade union movements and of the relative empha- 
ris in these movements given to collective bargaining versus political action. 

Elliot Berg makes a strong case against a hi^ wages polity for urban wage 
earners in his paper on African wage policy, and the B. C. Roberts-L. Greyfid 
de Bdtecombe paper describes the efficacy of collective bargaining in former 
British and French African countries. Their subsequent book on collective 
batyitdning in African cormtrie (New York, 1967) expands on the material 
pr^ented in this paper. 

In tte final section of the book there are some extremely interesting and 
detailed papers on the machinery and effectiveness of interest group participa¬ 
tion in the formulation of national, social and economic plans. R. W. Cox’s 
paper provides a general introduction to tins subject. A. Bajt’s discussion of 
incmne distribution under yrorkers’ self-manr^ement in Yugoslavia is the first 
dc^ed sclmkaiy discussion in of the Yugoslav approach to inconie 
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distribution. Jay Tabb's paper is an intimate account of the Israeli p l a nn i n g 
process and the role of its interest groups in that process. Hnally, S. TOckham 
has a paper on French planning which emphasizes the significant role of ex¬ 
pert officials in the planification et harmonisation processes. 

One of the most valuable portions of the book is the excellent annotated 
bibliography (almost 100 pages long) on industrial relations and economic de¬ 
velopment in general and for specific geographical areas. 

TTie quality of these papers and of the background report is uniformly high 
and the editor deserves spedal commendation for an outstanding introductory 
discussion of the major questions raised at this research conference. 

Abraham J. Siegel 

Massachusetts Institute of Technology 


Population; Welfare Programs; Consumer Economics 

'^Population Growth and Land Use, By Colin Clark. New York: St. Martin’s 
Press, 1967. Pp. ix, 406. $14,00. 

This is a book about population growth and land use only in the sense that 
its first chapters are devoted to population growth and the last ones to land 
use. There are hardly more than a score of pages, scattered throughout the 
volume, devoted to the rdarionship between the two. The preface warns the 
reader that “the student of population growth and its consequences finds him¬ 
self compdled ... to assemble information from the diverse fields of. . 
[there follows a list of 13 fields from biology to traffic engineering] and that 
“this book is only a preliminary attempt to survey the necessary range of 
material.” The contents of the book justify the warning. 

It surveys an enormous amount of material and writings on the subjects of 
fecundity and fertility, mortality, the history of world population, the car¬ 
rying capacity of the world, the sodology of reproduction, the economic 
consequences of population increase and denaty, the location of industry and 
urban land use. The work starts with a definition of fertility and en^ up, 
abruptly, with a map of land values in Cffic^o. Each chapter is a review of a 
subject and of its literature, with little connection between chapters, and no 
recognizable thread of argument. The range of material is amazing, and as an 
intellectual exerdse accomplidied by one person, the performance deserves re¬ 
spect. Any single reviewer cannot hope to judge adequately the discussion of 
each subject, but mudi in it is thorough, stimulating, and provocative. How¬ 
ever, at times the coverage of the literature seemed spotty, the choice of evi¬ 
dence arbitrary, and riiere were many iiritaring inaccuracies. 

The first chapter, for instance, attempts to discuss the subject of the repro¬ 
ductive capacity of the human race without ever using the word fecundity 
which means, in demografWc usage, the capadty to bear children, in oi^x)si- 
tion to fertility, the actual performance. C. Clark attempts to describe rq)ro- 
ductive capadty by the word jecundibUUy (instead of fecundability, the usual 
form; a. footnote on page 1 notwithstanding, tte , FroKh. word is 
ficondabiStS). Fecundibility. refers to the probabilily of a wmng^ ctmoeiving 
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during a given menstrual cycle, but the terminology is used in a thoroughly 
confusing *way throughout the chapter. At times, the period of her cycle dur¬ 
ing which a woman can conceive is called fertile; total fertilities are termed 
fecimdibilities; and ‘‘fecundible married life” obviously does not refer to any 
menstrual cycles at all. 

For a book which draws so much on statistical evidence, and contains many 
words of caution on its use, at times it is curiously unsophisticated. It criticiz¬ 
es—and ri^tly so—the Indian life tables derived by comparing two censuses; 
but accepts survival values based on an estimation of the age at death of a 
small number of Stone and Bronze Age skeletons—^not to mention 22 sinaiv- 
thropi. At one point (on p. 1S9) the author is not willing to accept evidence 
from early Indian Censuses as telling more than the total population; at an¬ 
other (p. 227) he accepts the ratio of children under 5 years to women aged 
IS to 39 in an early census as indicating differential fertility. In a number of 
cases, very partial evidence is accepted as typical of a period or a continent, 
as on page 340 where the density of ^‘a typical African village” is given. 

The most controversial parts of the book elaborate on two premises: (1) 
that population growth is the only force powerful enough to make agricultural 
communities change their methods and become more advanced and produc¬ 
tive; and (2) that in industrial communities, the “principal problems created 
by population growth are not those of poverty, but of exceptionally rapid in¬ 
crease of wealth in certain favoured regions ..(Preface). On the first point, 
there can be little doubt that population growth historically has acted as an 
agent of tedmical change in agriculture, although the extent to which popula¬ 
tion growth was the cause, and not the effect, is another indeterminate prob¬ 
lem of causation of the egg-hen type. But the fact that there were civilizations 
which managed to provide for 4eir growing populations by an agricultural 
revolution, does not mean that this is a necessary consequence. It may be that 
those which did not adjust to population growth and ruined the resource base 
of traditional cultivation, did not survive to tell the story. There are many 
examples today of areas where density increase is causing the soil to deterio¬ 
rate because the fallow period is reduced without change of techniques, or 
where more intenrive cultivation is successful only in accommodating more 
people at no improved standard of living. Certainly, there are nowadays many 
techniques and policies of agricultural development which should be less haz¬ 
ardous than unbridled population increase. 

The evidence put forward on the second point, concerning industrial com¬ 
munities, is even less conclusive. The author invokes mainly the benefits de¬ 
rived from economies of scale, although he admits that there may be limits, 
within a diort period, to the absorptive capacity of the nonagricultural sector 
of emplo 3 nnent. He quotes S. Kuznets to the effect that there is no correlation 
in historical series between the rate of growth of real national product per 
head and the rate of population growth. C. Clark shows, however, that larger 
markets appear to go together with hi^er productivity. This, in itself, would 
be more an argument for international trade and a sustained aggregate de¬ 
mand, than for population increase. We are told that the latter tends to en- 
coura^ savings, but the statistical evidence presented, althou^ based mostly 
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on developed countries, is hardly decisive (p. 267 ff.). We are not told how the 
market for industrial goods in underdeveloped countries would be enlarged by 
the proliferation of subsistence peasants and unemployed slum-dwellers, but 
the fact that India has raised its rate of saving in the 1950s during a period of 
accelerating increase of population is given as an indication of the beneficial 
effect of the latter. 

There is an amusing fantasy about the Mesolithic Englishmen meeting to 
discuss overpopulation, and deciding to take up agriculture rather than limit¬ 
ing their families or migrating to Scotland. Elsewhere, (p. 58) C. Clark ex¬ 
plains that if Malthus’ contemporaries in Britain had listened, “most of what 
is now the United States would probably have been Spanish-speaking, and 
Britain would probably have remained an easy-going ei^teenth-centuiy type 
agrarian society.” It would be easy to answer that, without family limitation, 
Europe would now have over 2 billion inhabitants. The prospects would not 
be frightening to Qark, since he speculates that the world could provide food 
for 47 billion people at American standards of nutrition, and for 157 billion at 
Japanese standards. The computation, based on climatic criteria, attributes 
the largest productive potential to scarcely populated areas like the Amazon¬ 
ian and Congo forest, or New Guinea and Borneo, which just points to the 
Utopian character of this reasoning, which takes no account of the actual 
problems of economic progress and fails to distinguish the possible short-term 
effects of a moderate growth in industrialized regions from the disadvantages 
of runaway increase in nations struggling for their development. 

Etienne van de Walle 

Princeton Unwersity 


Related Disciplines 

Politics, Economics, and the Public: Policy Outcomes in the American States. 

By Thomas R. Dye. Chicago: Rand McNally & Company, 1967. Pp. 

XV, 314. $6.00. 

This is an interesting quantitative study by a political sdentist of the de¬ 
terminants of outcomes in the five most important areas of state policy-mak¬ 
ing. His main conclusion is that these determinants are predominantly “eco¬ 
nomic” in character. This conclusion is reached through correlation anal 3 rsis of 
the linkages between indicators of policy outcomes in the 50 American states 
and their possible economic and/or political determinants. The period to which 
the study relates is roughly the decade ending with 1965. 

The five most important areas of state policy making are said to be educa¬ 
tion, welfare and health, hi^ways, public r^ulation (essentially policing), 
and taxation. Eleven measures indicate the educational situation or outcome 
in each state; fourteen, six, thirteen, and ten measures, respectively, indicate 
the welfare, hi^wa}^, public-regulation, and taxation situations. There are, in 
diort, 54 policy outcome indicators, interstate differences in which are to be 
accounted for by economic and/or political determinants. 

The four “economic” or socioeconomic determinants selected to reflect inter¬ 
state differences in “economic devdopment” are: percentage of population liv- 
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ing in urban areas; percentage of work force outside agriculture, fisheries and 
forestry; median family income in doUars, 19S9; and median school year com¬ 
pleted by population, age 25 and over. Except for low correlation between ed¬ 
ucation and industrialization eadi of the four economic determinants is corre¬ 
lated significantly with each other economic determinant. 

Four variables are chosen to represent the political system, interstate 
differences in which mi^t account in part for interstate differences in policy out¬ 
comes in education, welfare, highways, taxation, and public regulation. These 
four are division of two-party control, the level of interparty competition, the 
level of voter participation, and the degree of malapportionment. The first 
three are intercorrelated, constituting a syndrome. The author reports that his 
findings were seldom modified by exclusion of the 11 Southern states. 

The author finds that the economic and political determinants together ac¬ 
counted for sometwhat over half of the interstate variation in the indicators of 
policy outcomes. The political determinants, however, exercised little indepen¬ 
dent influence. The four economic determinants affected the policy indicators 
both directly and through the political determinants which are dominated by 
the economic determinants. The author notes, however, that his model should 
be modified to allow for the intervening effect of federd policy. His statistical 
findings are presented in several summary tables. One effect of these findings 
is to devalue the role of some factors deemed important by political scientists. 

While the author devotes considerable attention to the mechanisms that 
presumably underlie his correlations, more research is indicated. Then one 
may determine how stable the reported correlations are. One may also get at 
the large amount of unexplained variance and at conditions underl 3 dng the 
variables and relations studied. The study is indexed and well equipped with 
tables. 

Joseph J. Spengler 


Duke University 
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in 1967. 

Frank, J. D. Sanity and survival—p^chological aspects of war and peace. New York: 

Vintage Books, Random House, 1968. Pp. x, 330. Paper, $1.95. First pub. in 1967. 
Fukutake, T. Asian rural society: China, India, Japan. Seattle and London: Univ. of 
Washington Press, 1968. Pp. ix, 207. $6. 

Gann, L. H, and Duidnan, P. Burden of empire—an appraisal of Western colo n ia li s m 
in Africa south of the Sahara. Hoover Inst, on War, Revolution and Peace. New York: 
Praeger, 1967. I^. xii, 435. $8.50. 

Glennan, T. K, Sanders, I. T. and others, eds. The professional school and world 
affairs. Albuquerque: Univ. of New Merico Press, 1968. Pp. xv, 408. $5.95; paper, $2,95. 
A report from the Committee on the Profession^ School and World Affairs, Education 
and World Affairs, New York. 

Hancb W. a., ed., with Ktjper, L., McKay, V. and Munger, E. S. Southern Africa and 
the United States. New York and London: Columbia Univ. Press, 1968. Pp. 171. $6.50. 
Hessltnk. G. Black neighbors: Negroes in a northern rural community. Indianapolis: 

Bobbs-Merrill, 1968. Pp. xvii, 190. Paper, $2.95. 

Heth, M. The legal framework of economic activity in Israd. New York: Praeger, 1967. 

Pp. xii, 275. $10. Pub. in cooperation with the Bank of Israel. 

Ison, T. G. The forensic lottery. London: Staples Press, 1967. Pp. xi, 226. 63s. 

James, W. The writings of William James—^a comprehensive edition. Ed. by J. J. McDer¬ 
mott New York: Modem Library, Random House, 1968, Pp. li, 858. $4.95. 

Jensen, J. Kontinuitat und Wandel in der Arbeitsteilung bei den Baganda. Afrika-Studien 
no. 17. Berlin: Spring, 1967. Pp. xvi, 297. $9.75. 

JuiiEN, C. Canada: Europe’s last chance. Trand. by P. Williams. New York: St. Martin’s 
Press, 1968. Pp. xiii, 178. $6.50. First pub. under title Le Canada: demise chance de 
PEurope. Paris, Ed. Bernard Grasset, 1965. 

Major, J. The New DeaL New York: Bames & Noble, 1967. Pp. xiv, 261. Paper, $2.75. 
Marx, K. and Engels, F. The Communist Manifesto. Intro, by A. J. P. Taylor; transl. 
by S. Moore. Baltimore: Penguin Books, 1967, Pp. 124. Paper 75#. S. Moore transl. 
1st pub. in 1888. 

Middieton, D. America’s stake in Asia. Philadelphia: Lippincott, 1968. Pp. 240. $5.95. 
Minogde, K R. The liberal mind. New York: Vintage Books, Random House, 1968. Pp. 
vii, 204. Paper, $1.95. First pub. in 1963. 

MrrCHEix, J. H. Writing for professional and technical journals. New York: Wiley, 1968. 
Pp. 405. $7.50. 

Parker, S. R., Brown, R. K, Child, J, and Smith, M. A. Ihe sociology of industry. 
New York. Praeger, 1967. Pp. xii, 182. $5. 

Peters, R Hobbes. Baltimore: Penguin Books, 1967. Pp. 255. Paper, $1.95. First pub. in 
1956. 

“Pragmatist” (Economic Weekly essayist). Politics of Indian economy. Bombay: Popu¬ 
lar Prakashan, 1967. Pp. xiii, 126. Rs 15. 

PxjEYBREDON, R. H. Publicidad: esa maravillosa locura. Buenos Aires: Ed. Sudamerkana, 
1967. Pp, 272. 

Romasco, a. U. The poverty of abundance—Hoover, the nation, the d^iession. New 
York and London: Oxford Univ. Press, 1968. Pp. x, 282. Paper, $1.95. First pub. in 
1965. 
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Stycos, J. M. Human fertility in Latin America~-sociological perspectives. Ithaca: Cor¬ 
nell Univ. Press, 1968. Pp. xiii, 318. $11. 

Viuz, C., ed Latin America and the Caribbean—-a handbook. New York: Praeger, 1968. 
Pp. xxiv, 840, $2S. 

A cartoon history of United States foreign policy since World War I. Ed, by the Editors 
of the Foreign Policy Assn. New York: Vintage Books, Random House, 1968. Pp. 252. 
Paper, $2.95. First pub, in 1967. 

The Ford Foundation Annual Report—October 1, 1966 to September 30, 1967. New York: 
Ford Foundation, 1968. Var. pp. 

Resources for the Future annual report for the year ending September 30, 1967. Wash¬ 
ington, D.C.; Resources for the Future, 1967. Pp. 134. 

Social Science Research Council aimual report 1966-1967. New York: Soc. Sci. Research 
Council, [1968]. Pp. 110. 

Studies and other publications issued under the auspices of the Economic Commission 
for Europe, 1947-1966. UN sales no. 67JIR.4. New York: United Nations, 1967. Pp. 



NOTES 


A nominating committee consisting of Joseph J. Spenj^er, chairman, John M. Letiche, 
Ruth P. Mack, Robert V. Roosa, W. Phillip Saunders, Jr., and Robert Solo has sub¬ 
mitted the following slate of nominees for 1969 ofiSicers of the American Economic Asso¬ 
ciation. 

President-Elect: 

Wassily W. Leontief, Harvard University 
Vice-Presidents: 

Irving B. Kravis, University of Pennsylvania 
Moses Abramovitz, Stanford University 
Abram Bergson, Harvard University 
Joe S. Bain, University of California 

Executive Committee 

Harvey S. Perloff, Resources for the Future 

Maiy Jean Bowman, Univetaty of Chicago 

Charles L. Schultze, Brookings Institut 

Roland N. McKean, University of California, Los Angdes 


The annual meeting of the Association will be held in Chicago, minois, December 28'40, 
1968, with headquarters at the Pick-Congress Hotel. 

AER Manuscripts 

The following manuscripts, exclusive of comments and relies and in addition to those 
listed in previous issues, have been occ^ted for publication in subsequent issues of the 
American Economic Review: 

D. J. Aigner and S. F. Chu: On Estimating the Industry Production Function. 

W. J. Baumol: On the Social Rate of Discount. 

F. W. Bell: The Pope and the Price of Fish. 

Louis De Alessi: Some Implications of Property Rights Structures for Investment Choice 
Within the Government. 

S. Chakravarty and A. S. Manne: Optimel Growth When the Instantaneous Utility Func¬ 
tion Dqpends upon the Rate of Change in Consumption. 

Otto Eckstein and Gary Fromm: The Price Equation. 

H. G. Grubd: Internationally Diversified Porifolios. 

Josef Hadar and W. R. Russdl: Rules for Ordering Uncertain Prospects. 

F. D. Holzman: The Ruble Exchange Rate and Soviet Foreign Trade Pricing Policies 
1929-1961. 

S. T. Hsiao: Some Notes on the Elasticity of Substitution. 

D. W. Jorgenson and C. D. Siebert: A Comparison of Alternative Theories of Corporate 
Investment Behavior. 

David Levhari and Don Patinkin: The Role of Money in a Simple Growth Modd. 
James Melvin: Production and Trade with Two Factors and Three Goods. 

E. J. Mishan: What is Producer’s Surplus? 

M. E. Moyer and D. W. Paden: On the EMdency of the Hi^ School Economics Course. 
R. R. Nelson: A *^Difiurion” Modd of International Productivity Differences in Manu¬ 
facturing Industry. 

G. H. Orcutt and A. G. Orcutt: Incentive and Disincentive Experimentation for Income 
Maintenance Policy Purposes. 

G. H. Orcutt, H. W. Watts, and J. B. Edwards: Data Aggregation and Riformation Loss. 
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Vladimir Stoikov and R. L. Raimon: Determinants of Differences in the Quit Rate among 
Industries. 

T. J. Wales: Distilled Spirits and Interstate Consumption Effects. 

R. L. Weil, Jr.: Allocating Joint Costs. 

B. A Weisbrod and W. L. Hansen: An Income-Net Worth Approach to Measuring Eco¬ 
nomic Wdfare. 


Nobel Economics Prize 

A new Nobel Prize, in economics, has been added to the five distributed since 1901 
under the will of Alfr^ Nobd, the Swedish inventor of dynamite. The board of Sweden’s 
Central Bank decided to celebrate the bank’s 300th anniversary on May IS, 1968 by 
instituting the new prize, to be awarded for the first time in 1969. The ba^ will provide 
the funds for the economics award, which will amount to the same as other Nobel Prizes, 
at the moment about $65,000. Winners are to be selected by the Swedish Royal Academy 
of Science, which also makes the Nobd physics and chemistry awards. Economists ail 
over the world will have the opportunity to nominate candidates. The other Nobd Prizes 
are those in literature, awarded by the Swedish Academy; in physiology or medicine, by 
the Royal Caroline Institute, and in peace, by a five-member committee named by the 
Norwegian Parliament. 

Visiting Scientist Program in Economics 

The American Economic Association has received a further grant from the Natioxxal 
Science Foundation to continue its ^^A^ting Scientist Program in Economics” during 
the 1968-69 academic year. The purpose of this program is to stimulate improved teach¬ 
ing and interest in modem economics at colleges and universities whose major focus is at 
the undergraduate levd. Visits to about 40 campuses have been provided by the program 
in 1967-68. 

The NSF grant provides financing for visits to such campuses by distinguished econo¬ 
mists, who normally will spend a day or a day and a half on sudx a visit. The program for 
each visit is plann^ jointiy between the visitor and the host institution; customarily it 
includes a talk to undergraduate major students, perhaps an informal seminar with faculty 
and students, discussion of current course and research interests of the host faculty, and 
other activities as may be desirable. While the ultimate concern is to encourage greater 
interest in, and better teaching of, economics at the undergraduate level, victors’ talks 
may be on research, current developments in economics, policy issues, or other topics that 
may seem appropriate to the needs of the particular institution. 

This program is under the general direction of the Association’s Committee on Eco¬ 
nomic Education. Professor Phillip Saunders, Department of Economics, Camegie-Mellon 
Univertity, administers the program, under the policies established by the Committee. 
Professor Saunders works with on informal roster of economists around the country who 
may be available for such visits, depending on their own schedules and the degree of com¬ 
mon interest between them and the inviting institutions. Institutions are free to suggest 
visitors they would especially like to have, so long as these are within a radius of 100- 
200 miles of the campus, in order to minimize traveling costs. The host institution is ex¬ 
pected to provide lodging and meals for the visitor when he is on the campus; other costs 
will be covered by the NSF grant. 

Any institution that wants further information on this program, or wishes to submit 
a request for a ‘‘visiting sdentist” during 1968-69, is invited to write directly to Professor 
Phillip Saunders at Camegle-Mdlon Univertity, Httsburgh, Pennsylvania 15213. 

Announcements 

The Fourth Congress of the International Economic History Association will be hdd 
September 9-14, 1968, at Indiana University. Headquarters of the meetings will be the 
Indiana Memorial Union of the University. Requests for information about the program 
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should be addressed to Professor Jean-FranQois Bergier, Secretary General of the Inter¬ 
national Economic History Association, University of Geneva, rue de Candolle, 1205, 
Geneva, Switzerland. Information about local arrangements may be obtained from Pro¬ 
fessor Ross M. Robertson, 670 School of Business, Indiana University, Bloomington, 
Indiana 47401. 


On October 14-16, 1968, Duke University and the College on Simulation and Gaming 
of the Institute of Management Sciences will ^nsor a s}rmposium on “The Design of 
Computer Simulation Experiments with Models of Economic Systems.” The symposium 
will be hdd at Duke University. Among the speakers are Albert Ando, University of 
Penn^lvania, Michael Evans, University of Pennsylvania, Gary Fromm, The Brookings 
Institution, Martin Shubik, Yale University, Daniel Teichroew, Case Western Reserve 
University, and Donald Watts, University of Wisconsin. For detailed information about 
the sjnnposium write to Professor Thomas H. Naylor, Department of Economics, Duke 
University, Durham, North Carolina 27706. 

The National Institute of Social end Behavioral Science will hold its regular sessions 
for contributed papers at the 135th annual meeting of the American Association for the 
Advancement of Science, December 26-31, 1968, in Dallas, Texas. Sessions are held in 
cooperation with the Section on Social and Economic Sciences of the AAA.S. Membexs 
of the American Economic Association interested in presenting a paper at these sessions 
are invited to forward titles and abstracts of 300 words to Donald P. Ray, Director, 
National Institute of Social and Behavioral Science, 863 Benjamin Franklin Station, 
Waidiington, D.C. 20044, not later than August 25th. Papers should concern wdl-advanced 
or recently completed research in any field of economics, or in interdisdplmary studies. 
Of particular interest would be research in labor economics. 


The Federal Reserve Board is putting renewed stress on the need for improving the 
scope and quality of measures of price change. This is being attempted in order to permit 
a better understanding of the forces leading to sudi changes, and of the impact of al¬ 
ternative monetary and fiscal policies on the price level. 

To accomplish these objectives, the Board has initiated a broad research program focus¬ 
ing on the conc^tual and operating problems in the development of price measures 
needed for policy formulation. For this purpose, the Board has enlisted the services of 
a pand of distinguidied scholars to work with the Board’s staff in encouraging addi¬ 
tional research in the area of prices. In some cases, it may also be possible for the Federal 
Reserve to facilitate the initiation of price research projects by private individuals which 
could not be started due to a lack of financial support 
The interests of the pand, and of the Federal Reserve, are not limited to any one area 
of research, but range over a wide variety of topics. For information, on the Committee 
and its activities, or to inquire about finandal support for research projects, write to 
Alexander J. Yeats, Secretary, Federal Reserve Board Committee on Price Measurement, 
Board of Governors of tiie Federal Resave System, Washington, D.C. 20551. 


The Committee on International Exchange of Persons now has a list of foreign sdholars 
in the fidd of economics and business administration who have been nominated for travd 
grants under the Fulbrigdit-Hays program in the event that arrangements can be con¬ 
firmed for remunerative teaching or research appointments in U.S. colleges and univer- 
dties for the 1968-69 academic year. 

Information about these scholars will be sent to university and collie ofiBcials on re¬ 
quest. Inquiries should be addressed to: Miss Grace E. L. Haddns, Program OfScer, Com¬ 
mittee on International Exchange of Persons, Conference Board of Associated Research’ 
Councils, 2101 Constitution Ave., N.W., Washington, D.C. 20418. 
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Deaths 

Ayers Brinser, summer, 1967. 

Curtis M. Elliott, professor of economics, University of Nebraska, January 9, 1968. 
■Milford K, Kellogg, professor of accounting, Butler University, (March 3, 1968. 

Paul W. McCann, December 24, 1967. 

John Parker, associate professor of economics. University of Michigan, December 22, 

1967. 

Charles J. Scully, professor of economics, Boston College, September 24, 1967. 

Wayne C. Taylor, trustee, National Planning Association and member, Committee for 
Economic Development, November 22, 1967. 

Charles M. Tiebout, professor of economics. University of Washington, January 16, 

1968, 

Carl F. Wehrwein, December 29,1967. 

Retkements 

Harold M. Eswine, professor of economics. College of Business Administration, Kent 
State University, June 1968. 

Robert Ford, associate professor of economics, University of Michigan, July 1, 1968. 
Edward B. Schmidt, professor of economics, University of Nebraska, June 1968. 

John H. Shedxan, associate professor of economics, University of Notre Dame, June 
1968. 

John G. Smale, professor of economics, Chico State College, June 1968. 

Philip Taft, professor of economics, Brown University, June 1968. 

James M. Waller, professor of banking and finance, College of Business Administration, 
University of Georgia. 


Visiting ForAgn Scholars 

George C. Archibald, University of Essex: visiting professor of economics, Univeraty 
of Washington, summer 1968. 

Sukhamoy Chakravarty, University of Ddhi: visiting professor of political economy, 
Johns Hopkins University, 1968-69. 

Michael Davenport, University of York: visiting associate professor of finance, Gradu¬ 
ate School of Business Administration, New York University. 

P. Sargant Florence, professor emeritus. University of Birmingham: visiting distinguished 
professor. University of Rhode Island, spring 1968. 

S. Herbert Frankel, University of Oxford: visiting professor of economics, University 
of Virginia, luring 1968. 

Georgui T. Georgiev, Institute of Economics and Organization of Agriculture, Bul¬ 
garian Academy of Agricultural Sciences: visiting research specialist, department of agri¬ 
cultural economics, University of Minnesota. 

Robert G. Gregory, London School of Economics: visiting assistant professor, North¬ 
western University, fafi 1968. 

Ronald M. Hartwdl, University of Oxford: visiting professor of economics, University 
of Virginia, qjring 1969, 

Sultan Hashmi: visiting professor, University of Pittsburgh, April 1968. 

Branko Horvat: visiting scholar, di^)artment of econoznics, University of MGchigan, 
March 1-June 30,1968. 
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Anthony Lancaster, University of Birmingham: visiting associate professor of economics, 
University of Washington, 1968-69. 

Assar Lindbeck, Stockholm School of Economics: We^ey Gair Mitchell Research 
Professorship, Columbia University, 1968-69. 

Nissan Liviatan, The Hebrew University: visiting professor of economics, Massachu¬ 
setts Institute of Technology, 1968-69. 

James A. Mirrlees, Oxford University: visiting professor of economics, Massachusetts 
Institute of Technology, spring 1968. 

Balwanth Reddy, University of Essex: visiting lecturer in economics, Northwestern 
University, fall 1968. 

Hedley J. B. Rees, University of Nottingham: visiting assistant professor of statistics, 
Massachusetts Institute of Technology, 1968-69. 

Brinley Thomas, University College, Cardiff: Hinkley Professor, department of political 
economy, Johns Hopkins University, fil 1968. 

Hermann von Steun, Nancy, France: visiting lecturer in marketing, School of Com¬ 
merce and Business Administration, University of Alabama. 

Promotions 

Guvenc Alpander: associate professor of management, University of Maine. 

Robert E. Bemey: associate professor of economics, Washington State University. 

H. Marshall Booker: assistant professor of economics. Old Dominion College. 

Leonard E. Chadwick: associate professor of economics, San Diego State College, 
September 1968. 

Herbert A, Cheder: associate professor. University of Pittsburgh, fall 1968. 

George deMenil: assistant professor of economics, Boston College. 

John V. Donovan: assistant professor of economics, Whittemore School of Business 
and Economics, University of New Hampshire, February 1968. 

Wilson L. Farman: professor of economics,' Colgate University, July 1, 1968. 

Roderick A. Forsgren: associate professor of management. University of Maine. 

William L. Henderson: John E. Harris Professor of Economics, Denison University. 

James O. Horrigan: associate professor of business administration, Whittemore School 
of Business and Economics, Univer^ty of New Hampshire, February 1968. 

Chi-Ming Hou: first Charles A. Dana Professor of Economics, Colgate University, 
February 1,1968. 

Donald L. Huddle: associate professor of economics. Rice University. 

William R. Hughes: associate professor of economics, Boston College. 

Ronald L. Jensen: associate professor of business administration, Emory University. 

Leroy Johnson: associate professor of business administration, Washington State Uni¬ 
versity. 

Ronald W. Jones: Munro Professor of Economics, University of Rochester. 

Edward J. Kane: professor of economics, Boston College. 

John W. Korbel: associate professor of business administration, Whittemore School 
of Business and Economics, University of New Hampshire, February 1968. 

Marian Kr 2 yzaniak: professor of economics, Rice University. 

Lester B. Lave: associate professor of economics, Graduate School of Industrial Ad¬ 
ministration, Camegie-Mellon University, 

Ferdinand K. Levy: professor of economics, Rice University. 

Stephen R. Lewis Jr.: ossodate professor of economics, Williams College. 

Gary A. Luoma: associate professor of business administration, Emory University. 

Asatoshi Maeshiro: associate professor, University of Pittsburgh. 
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Melvin T. McQure: associate professor of accounting, University of Maine. 

Robert J. McEwen: professor of economics, Boston College. 

Timothy McGuire; assistant professor of economics. Graduate School of Industrial 
Administration, Camegie-Mellon University. 

Lionel W. McKenzie: WUson Professor of Economics, University of Rochester. 

Francis M. McLaughlin: associate professor of economics, Boston College. 

Jack W. Nickson Jr.: professor of economics, Old Dominion College. 

Leroy E. Pagano: instructor. School of Business Administration, The American Uni¬ 
versity, fall 1968. 

Doris G. Phillips: professor of economics, California State College at Fullerton. 

Charles Plott; associate professor of economics, Krannert Graduate School of Indus¬ 
trial Administration, Purdue University. 

Perry L. Roets: department of economics, Marquette University. 

Robert Rogow; associate professor, department of economics and commerce, Simon 
Fraser T’^niversity. 

Richard Roll; assistant professor of economics. Graduate School of Industrial Admin¬ 
istration, Camegie-Mellon University. 

David Rutenberg: assistant professor of economics, Graduate School of Industrial 
Administration, Camegie-Mellon University. 

Kehar S. Sangha: professor of economics, Old Dominion College. 

Thomas Sargent; assistant professor of economics. Graduate School of Industrial Ad¬ 
ministration, Camegie-Mellon University. 

Lewis M. Schneider; associate professor of business administration. Harvard Univer¬ 
sity, July 1, 1968. 

Nancy L. Schwartz: associate professor of economics. Graduate School of Industrial 
Administration, Camegie-Mellon University. 

Stephen L. Shapiro: assistant professor of economics. Old Dominion College. 

Morris Silver: associate professor of economics. The City College of The City Uni¬ 
versity of New York. 

Kenneth H. Smith: associate professor of economics, Hirnter College of The City 
University of New York, January 1,1968. 

Leon Smolinski: professor of economics, Boston College. 

Kenneth T. Strand; professor, department of economics and commerce, Simon Fraser 
University. 

Akira Takayama: professor of economics, Krannert Graduate School of Industrial 
Administration, Purdue University. 

Jos^h R. Tarbet; professor of business administration, Washington State University. 

George J. Viksnins: associate professor of economics, Georgetown University, fall 1968. 

Dwayne Wrightsman: associate professor of finance, Whittemore School of Business 
and Economics, University of New Hampshire, February 1968. 

Gerald L. Young: assistant professor of economics, Washington State University. 

Administrative Appointments 

Ernest J. Bartell: chairman, d^)artment of economics, University of Notre Dame. 

Philip W. Bell, Haverford College and Lincoln University: provost, Merrill College, 
University of California at Santa Cruz. 

Wilbur E. Benson, Florida Atlantic University: professor of banking and and 

dean, College of Business Administration, University of Akron, July 1, 1968. 

Jos^h C. Blumd: dean of undergraduate studies and associate dean of the faculties, 
Portland State College. 
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Diran Bodenhom: acting chairman, department of economics, Ohio State University. 

Alice £. Boumeuf: vice chairman, department of economics, Boston College. 

Edmund Brunner Jr.: associate head, department of economics. The RAND Corpora¬ 
tion. 

Rockwood Q. P. Chin, Wheaton College: professor of economics and assistant dean of 
the Graduate School, University of Connecticut. 

Paul G. Craig; dean. College of Social and Behavioral Sciences, Ohio State University. 

Dale L. Cramer: acting head, department of economics. School of Commerce and 
Business Administration, University of Alabama, 1967-68. 

Peter L. Danner: associate professor and chairman, department of economics, Mar¬ 
quette University. 

Doris M. Drury; professor of economics, Division of Administrative Environment, and 
chairman. Division of Research, College of Business Administration, University of Denver. 

J. Robert Maddox: chairman, Division of Administrative Environment, Coll^ of 
Business Administration, University of Denver. 

J. Carter Murphy: chairman, department of economics, Southern Methodist University. 

Charles L. Quittmeyer: dean. School of Business Administration, College of William 
gnH Mary. 

Danid B. Rathbun, General Accounting QMce, Wadiington, D.C.: director of plan¬ 
ning and professor of economics. University of Httsburgji, January 1968. 

Albert Rees: director. Industrial Rdations Section, Princeton University, July 1, 1968; 
succeeding Frederick H. Harbison, who is continuing as faculty associate. 

Donald Stemitzke: acting chairman, department of economics, Bowling Green State 
University, 1968. 

Thomas R. Swartz: associate chairman, department of economics. University of Notre 
Dame. 

Alfred Telia, Federal Reserve Board: director. Labor Force Studies, Presidenfs Com¬ 
mission on income Maintenance Programs, March 18, 1968. 

Charles Wolf Jr.: head, department of economics. The RAND Corporation. 

Appamtments 

Mark Aldrich, University of Texas: assistant professor, Smith College. 

John J. Andrews: associate professor of business administration, Emory University, 
SQ>tember 1968. 

Orley C. Ashenfdtcr: assistant professor of economics, Princeton University. 

Allan R. Bailey: asdstant professor of accounting, Sdiool of Business Administration, 
San Diego State College, February 1, 1968. 

Robert Baxxo: assistant professor of economics, Brown University. 

Richard E. Bennett: assistant professor of economics, College of Business Administra¬ 
tion, Kent State University. 

David Black: assistant professor of economics, Duke University, September 1968. 

Frank J. Bondlo: assistant professor of economics, University of Notre Dame, fall 
1968. 

H. James Brown, Indiana University: research staff associate, National Bureau of 
Economic Research. 

John P. Brown; assistant professor of economics, Brown Universify. 

Charles E. Butler: assistant professor of economics, UniversLfy of Texas, ^liug 1P68. 

SidnQT L. Carroll: assistant professor, Louisiana State University. 

Steven N. S. Cheung: assistant professor of economics, University of Chicago, fdl 1968. 

Edwin Clark: visiting assistant professor of economics, Williams College. 
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Norris C. Clement, University of Colorado: assistant professor, San Diego State Col¬ 
lege. 

Claude S. Colantoni: assistant professor of management and economics, Krannert 
Graduate School of Industrial Administration, Purdue University, September 1968. 

Herman E. Daly, University of Ceara, Brazil: associate professor, Louisia n a State 
University. 

Eric G. Davis: assistant professor of economics, Krannert Graduate School of Indus¬ 
trial Administration, Purdue University, S^tember 1968. 

Horace B. Davis: special professor of economics, Hofstra University, spring 1968. 

Karen Davis: instructor in economics. Rice University, July 1968. 

Don J. DeVoretz: instructor, department of economics and commerce, Simon Fraser 
University. 

W. Erwin Diewert: assistant professor of economics, University of Chicago, fall 1968. 

John T. Donnelly: assistant professor, College of Economics & Business, Washington 
State University. 

Margaret B. Dray: lecturer, Chicago City College. 

'Michael Duggan: associate visiting professor of economics, Whittemore School of 
Business and Economics, University of New Hampshire, 1967-68. 

Mohamed El Hodiri: visiting associate professor of economics, University of Kansas, 
September 1968. 

Daniel Ellsberg, Department of State: staff member, economics department. The RAND 
Corporation, summer 1967. 

Ray C. Fair, Massachusetts Institute of Technology: assistant professor of economics, 
Princeton University. 

Richard Fenton: assistant professor of economics, State University of New York, 
College at Brockport 

Filemon Flores, Jr., California State Coll^: assistant professor of business manage¬ 
ment, School of Business Administration, The American University, fall 1968. 

Robert W. Fogel, University of Chicago: professor of economics, University of Roches¬ 
ter, each fan quarter, beginning fall 1968. 

N. Allen Ford: assistant professor, College of Economics & Business, Washington 
State University. 

Bruce L. Gardner: assistant professor of economics, North Carolina State University, 
fall 1968. 

'Marshall Geer HI: assistant professor of economics, University of Colorado, September 
1968. 

Martin Geisd: research associate in economics, Graduate School of Industrial Admin¬ 
istration, Carnegie-Mellon University. 

Alan L. Giosburg: assistant professor. The City College of The City University of 
New York, January-December 1968. 

Herbert Glazer, Sophia University, Tokyo: associate professor of marketing and inter¬ 
national business, School of Business Administration, The American University, fall 1968. 

Roger C. GledhUl: assistant professor of economics, Old Dominion College. 

Frederick L. GoUaday: assistant professor, University of Wisconsin, Madison. 

Rob«± J. Gordon: assistant professor of economics, University of Chicago, fall 1968, 
and research staff associate. National Bureau of Economic Research. 

Leon S. Graubard: assistant professor of economics, Northeastern University. 

Horace M. Gray; visiting professor of economics, University of Texas, spring 1968. 

Kenneth V. Greene: assistant profe^r of economics. State University of New 
York at Binghamton. 

Thomas J. Grenenes; assistant professor of economics, North Carolina State University, 
fall 1968. 
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Louk Gutli: ass is tant professor, School of Commerce and Graduate School of Bumess 
A d m ini stration, New York University. 

M e rl in M. Hackbart: assistant professor, College of Commerce and Industry, Uni¬ 
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Martin K. Christiansen, University of Minnesota: Economic Research Service, De¬ 
partment of Agriculture, Washington, D.C. 

Peter Franck, S3n:acuse University: visiting professor of economics, Columbia Univer¬ 
sity, spring 1969. 

George W. Hilton, University of California, Los Angeles: acting curator of transporta¬ 
tion, Smithsonian Institution, 1968-69. 

WiUiam N. Leonard, Hofstra University: consultant. Federal Trade Commission, 
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Cono Casella, Arthur T. Roth Graduate School of Business Administration: Fulbright 
lecturer in economics, Johns Hopkins University in Bologna, 1968-69. 

Morris D. Morris, University of Washington: The Institute for Advanced Study, 
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Sam Pdtzman, University of California, Los Angdes: Graduate School of Business, 
University of Chicago, 1968-69, 

Orme W. Phelps, Claremont Men’s College: visiting professor of economics, State 
University of New York, College at Brockport, 1968-69. 
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Richard K. Stuart, Whitman C'oUege: Fulbright lecturer in business and economics, 
Faculty of Public and Business Administration, University of Tehran, 1967-68. 

Gemens B. Thoman, University of Nebradm; visiting professor, Pahlavi Univerdty, 
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George J. Viksnins, Georgetown University; program economist, Agency for Interna¬ 
tional Development, Bangkok, 1968-70. 

Dean A. Worcester Jr., University of Washington: extended Rockefeller Foundation 
Fellowdiip, University of the PhiliK3ines, 1968-69. 

Resignations 

Herbert M. Bernstein, Washington and Jefferson Collie, June 1968. 

Paul Medow, New School for Sodal Research. 

Miscellaneous 

Gardner Ackley, University of Michigan; appointed U.S. Ambassador to Italy, March 
1968. 

O. B. Jesness, professor emeritus. University of Minnesota, awarded a 50th Anniversary 
Commemorative Medal by the Federal Land Bank for outstanding contributions to 
agriculture. 

E. Fred KoHer, Univerdty of Minnesota, awarded a 50th Anniversary Commemorative 
Medal by the F^eral Land Bank for outstanding contributions to agriculture. 
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A COMPARISON OF ALTERNATIVE THEORIES OF 
CORPORATE INVESTMENT BEHAVIOR 

By Dale W. Jorgenson and Calvin D. Siebert* 

The purpose of this paper is to compare alternative theories of in¬ 
vestment behavior with regard to their ability to explain the investment 
activity of corporations. The theories we consider have already rmder- 
gone substantial empirical testing and all of them deserve careful con¬ 
sideration as possible explanations of investment behavior. Unfortu¬ 
nately, the evidence already available is not sufficient to provide an 
adequate comparison of the alternative theories. Given a correct spe¬ 
cification of the lag structure underlying the investment process, time 
series data for industry aggregates do not provide sharp discrimination 
among alternative explanations of investment behavior.^ Studies of 
cross section data on the investment activity of individual firms exhibit 
little stability over time so that any comparisons based on observations 
for corporations must first provide a satisfactory explanation of the 
observations for individual firms over time.® In this study we concen¬ 
trate on time series data for a small but representative sample of firms 
selected from the Fortune Directory [14] of the 500 largest U.S. 
industrial corporations for 1962. For each individual firm we determine 
an appropriate specification of the lag between changes in demand for 
capital and investment expenditures under each of five alternative 
theories of the demand for capital. We find that the results enable us to 
discriminate quite sharply among alternative theories of investment. 

The point of departure for this study is the flexible accelerator model 
of investment behavior originated by Chenery [2] and Koyck [29]. In 
this model attention is focused on the time pattern of investment be¬ 
havior. The firm is taken to have a desired level of capital, determined 
by long-run considerations. The precise specification of the desired 
level of capital has been the subject of a wide variety of alternative 

* Dale W. Jorgenson is professor of economics at the University of California, Berkeley; 
Calvin D. Siebert is associate professor of economics at the University of Iowa, ^pport for 
this researdi was provided by the National Science Foundation. 

1 See, for eacample, the results of Griliches and Wallace [16]. 

* This point has been emphasized by Kuh [30, esp. Ch. 5, pp. 116-S7]. 
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theories of investment behavior. The alternative theories do agree, 
however, on the validity of the fundamental flexible accelerator mech¬ 
anism for trans lating changes in desired capital into actual investment 
expenditures. Denoting the actual level of capital in period t by Ki and 
the desired level by capital is adjusted toward its desired level by a 
certain proportion of the discrepancy between desired and actual capital 
in each period, 

(1) JT, 

Alternatively, actual capital may be represented as a weighted average 
of all past levels of desired capital, 

eo 

(2) a:, = [1 

r-O 

We refer to the latter form of the flexible accelerator as a distributed 
lag function with actual capital in period t a function of desired levels 
of capital. The average lag of adjustment is X/[l—X]. This lag repre¬ 
sents the average time required for a change in desired capital that per¬ 
sists indefinitely to be translated into a change in actual capital stock. 

The flexible accelerator mechanism can be transformed into a com¬ 
plete theory of investment behavior by adding a model of replacement 
investment and a specification of the desired level of capital. By ac¬ 
counting definition the change in capital from period to period is equal 
to gross investment less replacement investment. The flexible accelerator 
provides an explanation of change in capital, but not of gross invest¬ 
ment. The choice of a model of replacement is important since replace¬ 
ment investment predominates in investment expenditures, at least at 
the aggregate level.® A simple model that has been widely adopted for 
empirical work is that replacement is proportional to actual capital 
stock. Under this assumption the accounting definition for change in 
capital may be written, 

(3) Kt - Kt-i ^ It- hKt-x, 

where 5 is the rate of replacement, a fixed constant. This model of re¬ 
placement investment can be supported on grounds of empirical valid¬ 
ity. In repeated tests on the aggregate level^ and for individual firms® 
this theory has been proved satisfactory as a representation of replace¬ 
ment investment. These empirical results support the validity of the 
asymptotic approximation that replacement is proportional to capital 

* See Euzoets [31, Table 8, pp. 92-93]; capital consumption has dominated gross a^ital 
foimatloa for the economy as a whole since 1919. 

* See Jorgenson [23, p. 254] and Jorgenson and Stephenson [25, pp. 192-212.]. 

* See Meyer and Kuh [37, pp. 91-94]. 
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stock for populations of investment goods whatever the underlying 
distribution of replacements for individual items.® Combining the 
accounting identity given above with the flexible accelerator mech¬ 
anism, 

It - = [1 - \][Kt* - Kt-i], 

we obtain a model of investment expenditures, 

(4) /t = [1 - X1[Z,* - -f iKt-i. 

To complete the theory of investment behavior it is necessary to add 
to the flexible accelerator mechanism and the model of replacement in¬ 
vestment a specification of the desired level of capital stock. At this 
point alternative theories of investment behavior diverge. In the 
empirical studies of Chenery and Koyck the level of desired capital was 
assumed to be proportional to output. The corresponding theory of 
investment is often referred to as the capacity utilization theory since 
high levels of investment expenditure are associated with high ratios of 
output to capital and low levels of investment with low ratios of output 
to capital. An alternative theory of investment is that desired capital is 
proportional to profit. Two alternative rationalizations of this theory 
have been offered. First, Tinbergen argues that realized profits measure 
expected profits and that “it is almost a tautology to say that invest¬ 
ment is governed by profits expectations.”^ Secondly, the rate of in¬ 
vestment may be constrained by the supply of funds. In the strong 
version of this theory the financial constraint operates at all times; the 
cost of funds schedule becomes highly inelastic where internal funds are 
exhausted. In a weaker version of the theory the finandal constraint 
operates at low rates of capacity utilization while extreme pressure on 
capacity may result in the use of outside sources of finance.® Both the 
capacity utilization and profits theories of investment were originally 
propounded as alternatives to the rigid accelerator theory. In this theory 
investment is simply proportional to changes in output. The rigid 
accelerator was rejected in tests by Kuznets [32], Tinbergen [SO], 
Chenery [2], Koyck. [29], and Hickman [20]. 

Much effort has been devoted to comparison of profits and capacity 
utilization theories of investment behavior. The culmination of this 
work is Kuh’s intensive study of some 30 different equation forms for 
the two theories and for combinations of both. Kuh found negative 
results for nearly all tests of intertemporal homogeneity of cross sections 

• See Fdler [13, pp. 286-931. 

^ TSnbeigen [51, p. 34]. 

• The liquidity theory is discussed by M^er and Euh [37, eqj. Ch. 13, pp. 190-2081, Ander¬ 
son [1], Meyer and Glauber [36] and Euh [30]. A theoretical analysis of the liquid!^ approach 
is presented by Duesenbeny [7, eq>. Ch. 5]. 
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and homogeneity across firms for time series.® He emphasizes the results 
from time series, concluding, “Since the major objective is to improve 
understanding of d 3 mamic, time series behavior, it should be pointed out 
that no matter hovr the contrasts are drawn from time series, the ac¬ 
celeration sales model is superior to the internal fund flow, profit 
model. ”^® An alternative attack on the use of current profits has been 
made by Grunfeld. He incorporates profits into a flexible accelerator 
model and finds that the partial correlation of profits and investment, 
given capital stock, is insignificant. “Our results do not confirm the 
hypothesis that profits are a good measure of those expected profits 
that will tend to induce investment expenditures. The observed simple 
correlation between investment and profits seems to be due to the fact 
that profits are just another measure of the capital stock of the firm and 
one that is in most cases inferior to the measure that we have con- 
structed.”^ Grunfeld suggests that discounted future earnings less the 
costs of future additions to capital provides a better measure of ex¬ 
pected profits than current realized profits. In Gruirfeld’s theory desired 
capital is proportional to the market value of the firm in the securities 
markets. Combining Koyck’s specification of distributed lags with 
Tinbergen’s profits model, Grunfeld was able to show that realized 
profits are not an adequate measure of expected profits. An implication 
of Grunfeld’s results is that previous empirical tests of the determinants 
of investment expenditures should be re-evaluated in the light of 
Koyck’s superior treatment of the time structure of investment 
behavior. 

At the outset of econometric studies of investment behavior in 
Tinbergen’s monograph. Statistical Testing of Business Cycle Theories, 
the neoclassical theory of optimal capital accumulation was considered 
a serious alternative to the rigid accelerator as an explanation of invest¬ 
ment. Explanations based on the neoclassical theory were tested by 
Tinbergen, subsequently by Roos [45], [46], and by Klein [27], [28]. 
In these studies the theory of optim^ capital accumulation was em¬ 
ployed primarily as a source of possible explanatory variables—interest 
rates, relative prices, and so on. Tinbergen found a significant effect for 
interest rates in only one of five sets of data he examined.^ Negative 
results were also reported by Klein.^ In these tests of the neoclassical 
theory little attention was paid to the measurement of the cost of 
capital, the tax treatment of business income, or to the way that the 
cost of capital, the tax structure, and the price of capital goods enter the 

* Kuh [30. Ch. 6, pp. 158-88]. 

wKiilit30,p.213]. 

“ Grunfdd [17, p. 219]. See also, Eisner [8-lOJ. 

“Tinbergen [51]. 

“SeeBUdn [27] [28]. 
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demand for capital services. Perhaps most important, none of these 
tests was based on a proper specification of the lag structure from 
changes in desired capital to investment expenditures. A re-evaluation 
of the neoclassical theory of optimal capital accumulation as an ex¬ 
planation of investment behavior has been undertaken by Jorgenson 
and Stephenson [25 ].*^ Their residts suggest that the neoclassical theory 
of investment merits consideration as an alternative to the capacity 
utilization and profits theories. 

Given that profit expectations determine investment behavior, the 
empirical results of Grunfeld and Kuh suggest that profit expectations 
cannot be adequately represented by current realized profits. Kuh points 
out that, “ . . . the expectational h 3 q)othesis for profits cannot, and 
perhaps should not, be distinguished from the sales level or capacity 
accelerator hypothesis. The main candidate variable for the expecta¬ 
tional hypothesis is simply net income after tax, a secondary candidate 
being gross operating profit. Both variables will have strong correla¬ 
tions with the level of sales.”“ In this study we retain the profits model 
as a possible specification of the desired level of capital; however, we 
choose as our measure of profits the flow of internal funds available for 
investment. The basic premise of the corresponding theory of invest¬ 
ment behavior is that the supply of funds schedule rises sharply at the 
point where internal funds are exhausted. We call this the Liquidity 
theory of investment. In view of the strong empirical support for the 
capacity utilization theory from the results of Kuh and from those of 
Eisner [8-12] and Hickman [21], we take desired capital to be pro¬ 
portional to output as a possible explanation of investment expendi¬ 
tures. We call this the Accelerator theory of investment. Finally, 
Grunfeld’s results suggest that profit expectations can best be measured 
by the market value of the firm, so that desired capital is proportional 
to market value. We call this the Expected Profits theory of investment. 
All three theories will be included in our comparison of alternative ex¬ 
planations of investment behavior. 

The neoclassical theory of investment behavior is based on an optimal 
time path for capital accumulation. It also implies a theory of the cost of 
capital. This theory has been developed by Modigliani and Miller 
[38-43]. In the Modigliani-Miller theory the cost of capital is shown to 
be independent of the financial structure of the firm or of dividend 
policy; this view contrasts sharply with the theory of the cost of capital 
imderlying the liquidity theory of investment behavior. In the liquidity 
theory the supply schedule is horizontal up to the point at which inter¬ 
nal funds are exhausted and vortical at that point. If interest payments 
are deductible for tax purposes, the Modigliani-Miller view must be 

” See also Jcngenson [22] [23] and Joigenson and Stq>liieBS(»i [26]. 

“ Kuh [30, p. 208; see also, pp. 12-22], and Eiaier P, p. 8]. 
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qualified.^® The appropriate cost of capital for investment decisions is 
still a weighted average of the expected return to equity and the return 
to debt. Return to equity can be measured in a number of alteimtive 
ways. In this study we consider two possibilities; first, capital gains on 
assets held by the firm may be regarded as transitory so that return to 
equity and the price of capital services should be measured excluding 
capital gains; secondly, capital gains on assets may be regarded as part 
of the return to investment so that return to equity and the price of 
capital services should include capital gains. We refer to the theory 
of investment behavior incorporating capital gains as Neoclassical I 
and the theory excluding capital gains as Neoclassical II. These two 
theories of investment behavior, differing in their treatment of the cost 
of capital but based on optimal capital accumulation, complete the list 
of five alternative explanations of investment behavior to be included 
in our comparison. 

To summarize; We compare the following alternative theories of 
investment behavior: Neoclassical, Accelerator, Expected Profits, and 
Liquidity. These theories have been tested on widely var 3 Hbag bodies of 
data for different time periods and for different specifications of the time 
structure of investment behavior. Koyck has demonstrated the impor¬ 
tance of the lag structure between changes in desired capital and the 
actual level of capital stock. To evaluate alternative theories of invest¬ 
ment behavior it is essential to choose a lag structure that is appropriate 
for each theory and to compare the resulting explanations of investment 
expenditures. We take the flexible accelerator model as a point of de¬ 
parture for our study; we assume that replacement is proportional to 
capital stock. The alternative theories of investment behavior differ in 
specification of the desired level of capital. Given a proper specification 
of the lag structure for each theory, we are able to ^scriminate among 
the alternative specifications of desired capital and thereby among 
alternative theories of investment behavior. 

In the following section we describe the basic flexible accelerator 
model in more detail and generalize it to permit a wider range of alter¬ 
native lag structures. In section II we describe the measurement of 
variables that enter into the Accelerator, Liquidity, Expected Profits, 
and Neoclassical theories of investment behavior. We then turn to the 
empirical results. Explanations of investment behavior based on each 
of the alternative theories are compared for each of the corporations 
included in our sample. The relative performance of the alternative 
explanations is assessed. We conclude with the implications of our study 
for the theory of investment and, more generally, for the theory of 
the firm. 


“ See Modigliani and Mfller [39]. 
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I. Framework of the Stitdy 

The studies of Accelerator, Expected Profits, and Liquidity theories 
of investment behavior by Grunfeld and Kuh are based on the flexible 
accelerator mechanism. While this mechanism represents a considerable 
generalization of the rigid accelerator, the resulting empirical charac¬ 
terization of the time structure of investment behavior is implausible. 
Kuh finds that the average lag between changes in desired capital and 
actual expenditures ranges from five to ten years or more.^^ Similar re¬ 
sults were obtained by Grunfeld^® and Koyck.^® These results conflict 
sharply with survey results for new manufacturing plants obtained by 
Mayer [35]. Mayer finds that the average time required from the deci¬ 
sion to undertake investment to the completion of construction is less 
than two years.^° Using a generalization of Koyck’s distributed lag 
function, Jorgenson and Stephenson [26] have corroborated Mayer’s 
survey results. For manufacturing and its subindustries they obtain 
average lags between changes in desired capital and actual expenditures 
ranging from a year and a hah to three years.^ These results suggest that 
a generalization of the flexible accelerator mechanism is required for a 
valid comparison among alternative theories of investment behavior. 

In the original flexible accelerator model (2) actual capital may be 
represented as a weighted average of all past levels of desired capital 
with geometrically declining weights. To generalize this assumption we 
let jUr be the weight of desired capital of period r in determining the 
level of actual capital in period /, obtaining the distributed lag func¬ 
tion, 

(5) ir, = 

T«0 

In this version of the distributed lag function the weights are non¬ 
negative and sum to unity, 

M. ^ 0, (r = 0,1 . . .), 

eo 

T-O 

The weights appropriate for the original flejdble accelerator decline 
geometrically, 

^ = (1 - X)X% (r = 0,1 • • ■). 

"Kuh [30,pp.293^02]. 

18 See Gnmfeld [17], 

wKoyck [29, pp. 74-110]. 

See Mayer [35]. 

Jorgenson and Stephenson [26, Table 2, pp. 21-22]. 
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To generalize the flexible accelerator mechanism we first difference both 
sides of the distributed lag function (5), 


Kt - Xw = Z 

Ti*0 


and add the model of replacement (3), 


It — SKt—i “ Z 

T—O 


SO that, 

00 

(6) /i = Z - kL-i] + BKt-i. 

r—0 

To complete the theory of investment behavior we must adopt a spe¬ 
cification of the desired level of capital; we combine the generalized 
accelerator mechanism with each of the five alternative specifications of 
the desired level of capital described in the preceding section. 

To estimate the parameters of a theory of investment behavior based 
on the generalized accelerator mechamsm (6) the sequence of weights 
{jUr} must be approximated by a sequence generated by a finite number 
of parameters. In the Chenery-Koyck model the weights decline geo¬ 
metrically; Solow [48] has proposed that the weights be taken to corre¬ 
spond to the Pascal probability distribution. Jorgenson [24] has pro¬ 
posed a class of distributed lag functions based on the general Pascal 
probability distribution. This class of distributed lag functions includes 
those of Koyck and Solow as special cases; an arbitrary distributed lag 
function may be approximated to any desired degree of accuracy by a 
member of this class.® To compare alternative theories of investment 
behavior we must discriminate among alternative specifications of de¬ 
sired capital. Misspecification of the lag distribution for a given theory 
of investment behavior may bias the results of our comparison. Ac¬ 
cordingly, we choose the best lag distribution for each alternative spe¬ 
cification of desired capital from among the dass of general Pascal 
distributed lag functions. Differences in the resulting explanations of 
investment behavior may then be attributed to the specification of the 
desired level of capital rather than to the specification of the lag 
distribution. 

In the final form® of the general Pascal distributed lag function, gross 
JoigensoD [24, pp. 137-^]. 

o In the fnal form of a general Pascal distributed lag function, the function is written with a 
finite number of lags in both dq>endent and independent variables. For further details, see 
Jorgenson [24, p. 138]. 
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investment is a fimction of changes in desired capital, lagged values of 
net investment and the level of capital stock. As an example, suppose 
that the best lag distribution requires current and lagged changes in 
desired capital and lagged net investment; the final form of the dis¬ 
tributed lag function may be written, 

It — "I" s] — — SArj_2] -t" 

Under the Accelerator theory of investment behavior desired capital is 
proportional to output, 

JsTt* = aQt, 

where a is the desired capital-output ratio. For the lag specification we 
have given, the complete Accelerator theory of investment behavior may 
be written. 

It = a7o[C* ~ Qt-i] "f" 0!yi[Qt-i — H- 8Kt~i, 

where the parameters— a, 70,71, wi, 5 —are estimated from data on out¬ 
put, capital stock, and investment expenditures. Since the weights in 
the distributed lag function must sum to imity, the coefficients of this 
function must satisfy 

70 + 7i = 1 + “!• 

This restriction enables us to estimate the parameters— a, 70, 71, at— 
from estimates of aryo, otryi and oi. The rate of replacement may be esti¬ 
mated directly in calculating capital stock; as a check on the results, 
the rate of replacement may also be estimated as the coefficient of 
capital stock. 

To estimate the parameters of the distributed lag function for each 
theory of investment behavior, an error tenn must be added to the final 
form of the distributed lag fimction as given above. We adopt the spe¬ 
cification that the error term is distributed independently on successive 
observations with zero mean and constant variance. This specification 
has been employed by Chenery, Grunfeld, Jorgenson and Stephenson; 
and Kuh in stuffies based on the flexible accelerator mechanism and its 
generalization. Letting {e,} denote the sequence of random errors, 
we assume that: 

JS(«.) = 0, Viu) = a*, (< = 1 • • • «). 

where is a constant, and: 

C(et, €j_t) =0, («, / — T = 1 • • • «; r 3 >^ 0). 

Gross investment has considerable serial corrdlation due to the con- 


“ Joigenson [24, p. 147]. 
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tinuity of investment programs internal to the firm, the effects of the 
business cycle, and the possibility of trends in investment expenditures. 
It might be argued that the ‘^true” disturbances in the explanation of 
investment behavior are also serially correlated. This view is deficient for 
the following reasons. First, aU variables are deflated in order to remove 
the influence of common price trends; secondly, the investment series 
is in the main a first difference series so that trends in the underlying 
capital stock data are largely eliminated; finally, any remaining trend 
in the observations on investment may be explained by rising replace¬ 
ment requirements as represented by the capital stock variable. The dis¬ 
tributed lag function itself fuUy accounts for serial correlation in the 
dependent variable since investment is represented as a weighted aver¬ 
age of past changes in desired capital. Errors in the explanation may be 
accounted for by random variations in forces that are independent of 
the process translating changes in desired capital into actual investment 
expenditures. 

Given a correct specification of the lag structure between changes in 
desired capital and actual investment expenditures, time series data for 
industry aggregates do not provide sharp discrimination among alter¬ 
native explanations of investment behavior. Griliches and Wallace 
[ 16 ] have compared models similar to our Expected Profits and Neo- 
dassical II models using quarterly time series for all of manufacturing. 
While the Neoclassical model is superior to the Expected Profits model 
on the basis of their empirical results, both models perform well.“ On 
the basis of data for incKvidual firms Grunfeld and Kuh were able to 
discriminate between the Liquidity model and the Expected Profits and 
Accelerator models. Accordingly, we employ data on the investment 
behavior of individual firms as the basis for our comparison of alterna¬ 
tive theories. Data on individual firms have been analyzed through both 
time series and cross section models. The study of Meyer and Kuh [17 ] 
relied primarily on cross sections, Kuh has shown that cross sections for 
successive years do not provide a stable explanation of investment be¬ 
havior. The intercepts for cross sections exhibit a strong pattern of 
cyclical variation, suggesting that the dynamic specification of the 
models used for cross sections is incorrect.^ Kuh also rejects the hy¬ 
pothesis that the parameters of successive cross sections are the same.®^ 
In order to specify the lag structure correctly we concentrate on time 
series data for individual firms. We do not assume that parameters for 
all firms are the same for cross sections at a given point in time. Our 
results are thus free of biases that could result from inappropriate as¬ 
sumptions about the homogeneity of investment behavior across firms 

** Grilidies and Wallace [16, eg), p. 3251, 

» Kuli [30, p. 3301. 

See Kuh [30, esp. Ch. 5, pp. 116-571. 
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in cross sections. We do not assume that the parameters are the same 
for different firms. The framework of our study is similar in this respect 
to that of Grunfeld. Our results are free of biases that could result from 
aggregation across firms in time series for industry groups. In a subse¬ 
quent paper we will study possible sources of aggregation bias in dis¬ 
tributed lag functions estimated from data on industry groups. 

To summarize: In order to provide better discrimination among alter¬ 
native theories of investment behavior our comparison is based on ob¬ 
servations for individual firms rather than for industry aggregates. We 
determine an appropriate lag specification for each firm under each 
alternative specification of the desired level of capital stock. Each theory 
of investment behavior is based on a generalized accelerator mechanism 
and on the assumption that replacement investment is proportional to 
capital stock. Alternative theories differ in the specification of desired 
levels of capital stock. To compare alternative theories we first select 
the best lag distribution for each firm under each specification of desired 
capital among the class of general Pascal distributed lag functions. Our 
results are free of biases that could result from misspecification of the lag 
distribution or from inappropriate assumptions about the homogeneity 
of investment behavior across firms. 

II. Measurement 

The purpose of this section is to describe the accounting measure¬ 
ments that underlie our empirical evaluation of alternative theories of 
investment behavior. To provide a valid comparison among alternative 
explanations of investment expenditures the variables that enter each 
of the competing theories must be measured with as much precision as 
accounting data permit. For each firm the data must be available on a 
consistent basis over a substantial period of time. AH firms whose stock 
is traded publicly have had to file annual reports with the Securities 
and Exchange Commission since 1934 , These annual reports, consisting 
of complete income and balance sheet statements, are published in 
Moody's Industrial Manual [ 44 ] for the larger corporations. It was im¬ 
possible to include firms in our sample that lost their identity through 
mergers during the period since 1934 . Firms that shifted fiscal account¬ 
ing years or changed their practices in the consolidations of accounting 
reports also failed to satisfy the criteria for inclusion in our sample. 
Limitations in the availability of detailed accounting data resulted in 
concentration on larger fir ms . A second justification for concentration 
on larger firms is the importance of their activity. At least two of the 
firms in our sample have investment programs that rival those of entire 
industry groups as reported in the OflB.ce of Business Economics (OBE) 
and Securities and Exchange Commission (SEC) Quarterly Investment 
Survey [54]. In any case primary interest is in the investment ac- 
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tivity of the individual coiporation. Stochastic elements in the empirical 
investment functions are to be attributed to variations in the behavior 
of individual firms rather than to sampling variation. 

In order to provide a wide range of industrial activity, we chose a 
sample of fifteen firms from the ForPune Directory of the 500 largest 
United States industrial corporations for 1962, using the industrial 
classification of the OBE-SEC Investment Survey in the selection of 
individual firms. The firms are selected from 14 different OBE-SEC 
industry groups. The only industry group not represented is Textiles. 
In many cases the largest firm in the OBE-SEC industry group was 
selected. In some cases appropriate data were not available for the 
largest firm; we then attempted to compile data for the second largest 
firm, and so on. Although all the firms included in our sample are large, 
there is considerable variation among them as to sLse and rate of 
growth. The firms included are listed in Table 1; the average amoimt of 
investment and the capital stock of each firm are given in the table 
along with the OBE-SEC industry classification of the firm. The aver¬ 
age rate of investment in the postwar period for the firm with the 
largest level of investment activity. General Motors, was 200 times the 
rate for the firm with the smaUest level, Westinghouse Air Brake. 
Capital stock for the firm with largest net fixed assets in 1961, Standard 
Oil of New Jersey, was approximately 160 times the capital stod^of 
Westinghouse Air Brake. IBM, the firm with the most rapid rate of 
growth, had capital stock in 1961 twelve times larger than its 1937 cap¬ 
ital stock. At the other extreme. Anaconda Company’s 1961 capital 
stock declined in size by a third from the 1937 level. While it must be 
emphasized that our sample of firms should not be considered a prob¬ 
ability sample of large United States corporations, the sample provides 
sufficient heterogeneity to serve as an adequate test of alternative 
theories of investment behavior. A larger sample would have made it 
difficult for us to give proper attention to compilation of accurate and 
consistent data for each individual firm. Of course, considerable care 
should be taken in extrapolating the results of the present study to 
small firms or to closely held corporations. 

Turning to the measurement of individual variables, we give a brief 
outline of the procedure followed for deriving each variable from ac¬ 
counting reports for an individual corporation. The dependent variable, 
gross investment, denoted /(, is the current value of investment in plant 
and equipment deflated by the investment goods price index for manu¬ 
facturing, denoted qt, to obtain the value of investment in constant 
dollars of 1954. The gross investment data are obtained from Form lOK 
reports of companies registered with the Securities and Exchange 
Commission as reported in Moody’s Industrial Manual. These data are 
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Table I 


Firm 

Average 
Amount 
of In¬ 
vestment* 

Capital 

Stock'> 

OBE-SEC 

Industry 

General Motors 

.7670 

3.1225 

Motor Vehicles and Equipment 

Goodyear Tire and Rubber 

.0554 

.3616 

Rubber Products 

American Can 

,0414 

.5374 

Other Durables 

Pittsburgh Plate Glass 

.0345 

.3128 

Stone, Clay, and Glass 

United States Steel 

.2980 

2.9437 

Primary Iron and Steel 

General Electric 

.1190 

.7247 

Electrical Machinery and Equip¬ 
ment 

Reynolds Tobacco 

.0127 

.1267 

Other Non-durables 

Dupont 

.1540 

.9404 

Chemicals and Allied Products 

Anaconda Company 

.0511 

.7077 

Primary Non-ferrous Metal 

Standard Oil, N. J. 

.6274 1 

6,3560 

Petroleum and Coal Products 

tintemational Paper 

.0563 

.4780 

Paper and Allied Products 

Westinghouse Air Brake 

.0038 

.0393 

Transportation Equipment, ex¬ 
cluding Motor Vehicles 

International Business Machines 

.1839 

.9492 

Machinery, except Electrical 

Swift and Company 

.0266 

.2467 

Food and Beverage 

Westinghouse Electric 

.0497 

.3841 

Electric Machinery and Equip¬ 
ment 


Source: Moody's Industrial Manual [44]. 

» Mean annual gross investment for the postwar period, 1946-1963, in billions of 1954 
dollars. 

^ End of year net fixed assets for 1961 in billions of 1954 dollars. 

listed under additions at cost in Moody^s and, following normal tax ac¬ 
counting procedure, include any additions which have an expected life 
of more than one year. Comparable data on investment are not avail¬ 
able for the firms included in our sample for years earlier than 1934. 
The investment goods price index is based on the implicit deflators for 
structures and equipment from U,S, Income and Output [55] and 
Business Statistics [53]. Calculation of capital stock by the perpetual 
inventory method was not feasible. The method we employed was to 
select an initial and terminal date of net capital stock from each firm’s 
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balance sheet reports. These benchmark figures were deflated by the 
National Industrial Conference Board [4-6] fixed capital stock deflators 
for the firms’ industry group. These deflated stock figures were inter¬ 
polated by gross investment in constant prices,*® resulting in capital 
stock values for each year and an estimate of replacement in constant 
prices for each year. 

The independent variables for alternative specifications of desired 
capital were measured as follows: The value of output, denoted by 
PtQt, was measured by sales plus the change in inventory stock. Output 
in constant dollars of 1954, denoted Qt, was measured by the value of 
output deflated by the Wholesale Price Index [56] of the firm’s industry 
group, denoted pt. A more accurate measure of output would be sales 
plus the change in finished goods inventory. Unfortunately, a break¬ 
down of inventory into finished goods, goods in process, and raw mate¬ 
rials was not avaflable for all firms. In the Accelerator theory of invest¬ 
ment behavior desired capital is assumed to be proportional to output, 

Accelerator: 

where a is the desired capital-output ratio. 

Internal fimds available for investment expenditures are measure^i 
by profits after taxes plus depreciation less dividends paid. This liquid¬ 
ity measure was converted into constant prices of 1954 by dividing 
the current value of internal funds by the investment goods price 
index, g*. The resulting measure of liquitoy, denoted Lt, was suggested 
as the appropriate measure by Kuh on the grounds that the effects of 
liquidity can be distinguished from those of output while expected 
profits as measured by profits after taxes cannot be distinguished from 
output. Since changes in desired capital are employed to explain invest¬ 
ment for changes in capacity with replacement accounted for sepa¬ 
rately, an alternative liquidity measure would be to subtract replace¬ 
ment in constant prices from the liquidity measure suggested by Kuh. 
A trial of this measure for several firms gave nearly the same results as 
those for the liquidity variable suggested by Kuh.*® In the Liquidity 
theory of investment behavior, desired capital is proportional to 
liquidity, 

Liquidity; K* — aLt, 


** Further details on this and other measurements are contained in the Statistical Appendix 
to a more extensive version of this paper available from the authors. 

Kuh [30, pp. 63 and 20S-9]. A number dl ad hoc liquidity measures were employed at the 
experimental stages of this study. In addition sales was used in place of output. The results 
were not materially different from those reported here. 
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unity, this is necessarily less than the equilibrium ratio h that would be 
determined by the intersection of s/(ife) with nk in the usual Solow barter 
model. [For the moment, the dotted curve should be ignored.] 
In Tobin’s words, “equilibrium capital intensity is lower in the mone¬ 
tary model.”® 

On further reflection, however, this conclusion seems unreasonable. 
For if the sole result of introducing money into an economy were to 
reduce k and hence per capita output and consumption, why should it 
be introduced? Where are the vaimted advantages of a monetary 
economy? 

This paradox leads us to the observation that though equation (3) 
does describe a positive demand for real money balances, the preceding 
model does not really provide a rationale for the holding of these 
balances. For such a rationale must interpret money balances either as 
a consumer’s good or as a producer’s good.® In the first case, the services 
rendered by money balances should appear in the individual’s utility 
function and hence in his (imputed) disposable income; whereas in the 
second they should reflect themselves in the production function. 
Neither of these approaches, however, is reflected in the preceding model. 
For on the one hand, its production function is the same as that of a 
barter economy; while on the other, its definition of disposable income 
includes only the actual increase in the real value of cash balances, not 
the imputed value of their liquidity services. Thus the foregoing model is 
not really consistent with the existence of money. 

II. Money as a Consumer’s Good 

3. Let us now see how these difficulties are obviated by treating 
money as a consumer’s good. Conceptually, this means that money 
enters the utility function and its imputed services are included in 
disposable income. In accordance with the principles of welfare eco¬ 
nomics, these services must clearly be valued at the alternative cost 
at the margin of holding money balances which, as shown in the pre¬ 
ceding section, is the money rate of interest, or r-Fir. The relevant defi¬ 
nition of disposable income is then 

M M 

(5) Yd Y + —(ji--r)+ — (r + ir) 

P P 

= F -h — (m + »^), 

P 

M22,p.711. 

® Cf. Patinkin [14, pp. 146-47]. An attempt to clothe this somewhat formalistic statement 
with more economic meaning is provided [14, pp. 75>-80,117-19,147-48, and 154]. Cf. also the 
banning of Sec. 10 below. 
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From balance sheet data we were able to obtain data on the value of 
depreciable and depletable assets and the value of inventories and cash 
plus accounts receivable. We derived an expression for the price of 
capital services for each of the four classes of assets, using the formula 
given above with appropriate specializations; for example, for nonde¬ 
preciable assets, the rate of replacement, 6, is zero. The price of capital 
services for each asset class depends on the cost of capital; given the fact 
that gross business income is the sum of the values of capital services, 
we were able to solve for the cost of capital. Two formulations were em¬ 
ployed: First, the cost of capital was taken to be profits after taxes plus 
depreciation for tax purposes less depreciation at current replacement 
cost plus accrued capital gains on depreciable assets, depletable assets, 
and inventories, all divided by the market value of the firm in current 
prices. Secondly, the cost of capital was measured excluding aU 
accrued capital gains. 

For all firms included in the sample interest pasnnents deducted for 
tax purposes were negligible so that we excluded them from gross 
business income in both measures of the cost of capital. Similarly, 
realized capital gains on assets were essentially zero for depreciable and 
depletable assets. For a number of firms capital gains on inventories are 
included in recorded profits. This is especially true for firms pricing 
ending inventory stock on the FIFO (fibrst-m, first-out) method. For 
the firms using FIFO methods no adjustment of recorded profits for 
capital gains was made; this practice was also followed for fi rms follow¬ 
ing average-cost pricing of ending inventories. Profits were adjusted for 
inventory capital gains for firms that employed LIFO (last-in, first-out) 
inventory pridng.®^. In the first version of the neoclassical theory, capi¬ 
tal gains are assumed to be taken into accoimt in investment decisions; 
desired capital is proportional to the value of output divided by the 
price of capital services including capital gains, 

Neoclassical I: Art = a > 

Ct 



where a is the elasticity of output with respect to capital input. In the 
second veraon of the neoclassical theory, capital gains are assumed to be 
transitory; they are ignored in assessing the appropriate cost of capital 
for investment decisions and in the price of capital services; desired 
capital stock is agdn proportional to the value of output divided by the 
price of capital services, 

“ Further debuls are given in the Statistical Appendix; see footnote 28 above. 
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]|c Qt 

Neoclassical II: Kt = a -j Ct --[(1 — utWt)8 + u], 

Ct 1 — 

where, as before, a is the elasticity of output with respect to capital and 
the price of capital services and cost of capital are measured with capital 
gains set equal to zero.®^ 


III. Empirical Results 

To provide a basis for comparing alternative theories of investment 
behavior, we first determine an appropriate specification of the lag 
between changes in desired capital and investment expenditures under 
each specification of desired capital. We choose the best lag distribution 
for each firm from among the class of general Pascal distributed lag 
functions. In each case the appropriate specification of the distributed 
lag function is selected from those with current and two lagged changes 
in desired capital and two lagged values of net investment. These 
limitations are not very restrictive since annual data are employed for 
each firm. A very large variety of alternative lag distributions can be 
represented in this way, including the geometric distribution proposed 
by Koyck. Changes in desired capital and lagged net investment were 
allowed to enter the distributed lag function so long as they lowered the 
residual variance around the regression. The final set of values of cur¬ 
rent and lagged changes in desired capital and lagged net investment 
gives the minimum residual variance subject to the restrictions we have 
indicated. Given the best specification of the generalized accelerator 
mechanism for each alternative specification of desired capital, we can 
compare alternative theories of investment behavior with regard to 
their ability to explain the investment activity of corporations.®* 

To illustrate the empirical results, we consider the fitted distributed 
lag functions for General Motors as an example. For the Neoclassical I 
theory of investment, desired capital stock is proportional to the value 
of output, ptQt, divided by the price of capital services, Ct, including 
capital gains. For the postwar period the form of the distributed lag 
function selected for General Motors includes current and lagged 
changes in desired capital and lagged net investment. The final form of 
the distributed lag function may be written, 

^ Further details are given in the Statistical Appendix; see footnote 28 above. 

*• Distributed lag functions were fitted to data for the postwar period, 1949-63, and to the 
postwar and prewar period, 1937-41 and 1949-63, combined. For purposes of policy and pre¬ 
diction the explanation of investment behavior under postwar conations is most relevant and 
only results for the postwar period are discussed below. The results for the combined period are 
very rimiUr to those for the postwar period. Detailed results of the regressions for ea^ firm for 
all alternative theories of investment bdiavior for both timeperiods are given in a more extensive 
version of this paper; see footnote 28 above. 
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, „. r p*Qt pt-iQt-i] , r pt-iQt-i 

It — P 0701-+ 0711- 

L Cf Ct^i J L Ct~~2 J 

— 

Substituting estimated numerical values for the unknown parameters 
into the distributed lag function, we obtain: 




.2449 + .0160 
(.0063) 



Ct—i - (.0066) . Ct—\ 


pt-.2Qt-2 


+ .3444[/,_i - + .l794Z^-i. 

(.2061) (.0540) 


For the Neoclassical II theory of investment, desired capital is analogous 
to that in Neoclassical I, except that capital gains are set equal to zero 
for the price of capital services and the cost of capital. For the postwar 
period the form of the distributed lag function selected for General 
Motors includes three values of change in desired capital and two lagged 
values of net investment. The estimated distributed lag function with 
niunerical values substituted for the unknown parameters is: 


It == .1231 -1- .0411 

~PtQt 

+ .0654 



(.0094) 

- Ct 

J (.0105) 

- Ct^l 

- 


+ .0202 

(.0089) 


~pt—:Qt-i pt-^t-» 


Ci^2 


Ct^Z 




+ .1826£:i_i. 

(.0361) 


In the Accelerator theory of investment, desired capital is propor¬ 
tional to output, Qt. The best distributed lag frmction for General 
Motors includes lagged change in desired capital and lagged net invest¬ 
ment. The final form of the distributed lag fvmction may be repre¬ 
sented as, 

^ + «7i[Qt-i — Ct-s] — — SATj-j] -h 

Substituting the estimated numerical values into the distributed lag 
function, we have: 

- .1963 - G«1 . 

Similarly, for the Expected Profits theory of investment, deared capital 
is proportional to the market value of the firm, F|. The best distributed 
lag function for General Motors includes current and lagged changes in 
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desired capital and no lagged values of net investment. The final form 
of the distributed lag function is; 

^ + uyo[Vt — Fj_i] + Q!7i[yfr_i — Vt-i] + 


Substituting the numerical values, the estimated distributed lag func¬ 
tion becomes; 


/, - .2793 +^.06W|K„ - +^.1493^„. 


For the Liquidity theory of investment behavior the best distributed lag 
function includes current and lagged changes in desired capital and 
lagged net investment; after appropriate substitutions, we obtain. 


7, - ,2345 +^.3|«2|i, - +^ .494l|7„ - £_,] 


+ .3989[/t.i - SZm] -1- .I7l22r^_i. 

(.2279; ^ (.0620) 

We have determined the best specification of the distributed lag be¬ 
tween changes in desired capital and investment expenditures for each 
of 5 alternative theories of investment behavior and for each of 15 
corporations included in our sample. We can compare the alternative 
specifications of desired capital with respect to the explanation of in¬ 
vestment behavior for the 15 corporations. The relative performance 
of the alternative specifications provides our criterion for comparison 
of alternative theories of investment behavior. Relative performance 
may be measured in many ways. The best measure of performance is the 
residual variance for the best fitted distributed lag function correspond¬ 
ing to each theory. The theory of investment behavior that results in 
the least residual variance provides the best explanation of investment 
behavior. Performance as measured by residual variance can usefully 
be supplemented by an analysis of the fitted coefl&cients. The coefficients 
associated with changes in desired capital are of particular interest. 
Without these terms, the fitted distributed lag functions contain only 
lagged net investment and capital stock, so that the resulth^ explana¬ 
tion of investment expenditures cannot be attributed to a theory of 
investment behavior. Finally, an alternative measure of goodness of fit 
based on the qualitative diaracteristics of the fitted distributed lag 
functions is the number of “right” and “wrong” changes in direction 
for the fitted values of investment by comparison with the actual values. 

First, we consider the number and significance of coefficients of 
changes in desired capital stock entering each fitted distributed lag 
function. A summary of the evidence is provided by Table 2. The first 
half of the table gives the number of coefficients of changes in desired 



700 


THE AMERICAN ECONOMIC REVIEW 


capital that enter the fitted distributed lag functions for all firms. In 
selecting an appropriate form for the lag distribution, a value of change 
in desired capital was allowed to enter the regression if it lowered the 
residual variance around the regression. The column labeled X 2 gives 
the number of values of current changes in desired capital for all firms, 
the column Xz the number of lagged changes in desired capital, and the 
column Xi the number of changes in desired capital lagged twice. The 
second half of the table presents the number of coefficients of changes 
in desired capital stock whose fitted values are twice their estimated 
standard errors or more. For example, in the fitted distributed lag func¬ 
tions for the Neoclassical I theory of investment, 13 of a possible 15 
coefficients of current changes in desired capital enter the regressions. 
Of these, 10 have coefficients that are twice their standard errors or 
more. For this same theory, 12 of a possible 15 coefficients of lagged 
changes in desired capital enter the regressions; 6 of 15 coefficients of 
changes in desired capital lagged twice enter these regressions. The total 
number of coefficients for all lags and all firms is 31, or an average of 
slightly over two per firm; the total number of these coefficients twice 
their standard errors or more is 20 or between one and two per firm. 

The tabulation of coefficients given in Table 2 supports the following 
conclusions: First, the Neoclassical I theory of investment, including 
capital gains in the price of capital services and the cost of capital, has 
the largest number of coefficients entering the fitted distributed lag 
functions and the largest number of coefficients twice their standard 
errors or more. The Neoclassical II theory of investment, excluding 
capital gains, has the second largest number of coefficients in both 

Table 2 


1949-1963 



Number of Desired Capital 
Stock Coefficients 
Neoclassical I 
Neoclassical n 
Accderator 
I^ected Profits 
Liquidity 



Number of Coefficients Twice 
Their Standard Errors 
Neoclassical I 
Neodassicai n 
Accelerator 
Expected Profits 
Liquidity 


10 

10 

5 

9 


8 


2 20 
1 18 
0 11 
1 16 
1 
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groups. The Accelerator and Expected Profits theories of investment 
stand next in order of the number of coefficients entering the fitted 
distributed lag functions and the number of coefficients that are twice 
their standard errors or more. The Expected Profits theory has a large 
number of coefficients in each category. The Liquidity theory of invest¬ 
ment has fewer coefficients entering the fitted distributed lag functions 
than any other theory and fewer coefficients twice their standard errors 
or more. Only 14 changes in desired capital enter the fitted regressions 
or less than one per firm. Only six of these coefficients are twice their 
standard errors or more. 

We turn next to the direct measurement of the relative performance 
of the alternative theories of investment in the explanation of corporate 
investment behavior. As a standard for evaluation of the performance 
of all models, we have fitted a “naive” model to the same data. This 
naive model is the best autoregressive scheme for investment; as many 
as three lagged values of investment are allowed to enter so long as they 
reduce the residual variance around the fitted autoregression. The naive 
model may be written, 

It = fia ^ilt-i + fiilt-i + 

Goodness of fit statistics for all theories of investment behavior and 
for the naive model are given for each corporation included in our sam¬ 
ple in Table 3. The coefficient of multiple determination, is given 
in the first column of this table; the standard error of the regression, s, 
is given in the second column; and the third column gives the Durbin- 
Watson ratio, d. The standard error of the regression is corrected for 
degrees of freedom while the coefficient of multiple determination is not. 
Accordingly, comparison of the relative performance of the different 
modds is based on the standard error. For comparison of the various 
models on the basis of standard error the random error for the imder- 
lying distributed lag model must be serially independent. To provide 
some evidence on this assumption, we employ the Durbin-Watson 
statistic. This statistic is biased toward randomness when lagged values 
of net investment are included in the fitted distributed lag function.®* 
However, this bias affects all the distributed lag functions equally so 
that values of the Durbin-Watson statistic provide useful information 
about the relative presence or absence of autocorrelation. Employing 
the tables of Durbin and Watson the hypothesis of randomness cannot 
be rejected in favor of either positive or negative autocorrelation for any 
modd for any firm for any time period. This evidence points to lack of 
substantial serial correlation. The tabulation of goodness of fit statis¬ 
tics given in Table 3 reveals that for nearly every firm the fitted dis¬ 
tributed lag functions were superior to the Naive Modd on the basis 

M See Giilidies [15] and Malinvaud [34]. 
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Tabie 4 —^Model Ranking on MnoMirsi Residtjal Vakiance Csiieeion, 1949-1963 


Model 

Neoclassical 

I 

Neoclassical 

n 

Accelerator 

Expected 

Profits 

Liquidity 

Model 

Model 





Neoclassical I 


8 

12 

12 

14 

Neoclassical 11 

7 


11 

9, tie 

10, tie 

10 

Accelerator 

3 

4 ! 


6 

Expected Profits 

3 

5, tie 

9 

4, tie 

10, tie 

Liquidity Model 

1 

4, tie 

5 



of goodness of fit, except for the Liquidity theory of investment. The 
Liquidity theory is superior to the Naive Model for only 9 of the 15 
firms. We conclude that the fitted distributed lag functions are superior 
to the naive models although the margin of superiority for the Liquidity 
theory of investment is rather narrow. 

Our comparison of alternative theories of investment behavior is 
based on the criterion of minimum standard error for the fitted dis¬ 
tributed lag functions. All possible two-way comparisons of the alterna¬ 
tive theories are presented in Table 4. The numbers listed in each row 
give the number of firms out of 15 for which the theory listed at the 
left-hand side of the table has a lower standard error than the theory 
listed at the top of the table. As an example, the Accelerator theory has 
a lower standard error than Neoclassical I for 3 out of 15 firms; the 
Accelerator has a lower standard error than Neoclassical II for 4 out 
of 15 firms and a lower standard error than the Expected Profits theory 
for 6 out of 15 firms with 2 ties. Finally, the Accelerator theory has a 
lower standard error than the Liquidity theory for 10 out of 15 firms. 

The tabulation presented in Table 4 supports the following ranking of 
the alternative theories of investmrait behavior: The Neoclassical I 
theory of investment, including capital gains in both the price of capi¬ 
tal services and the cost of capital, is slightly superior to Neoclassical II 
theory, excluding capital gains. It is clearly superior to the Accelerator 
theory with a lower standard error for 12 of 15 firms. It is also superior 
to the Expected Profits theory with a lower standard error for 12 of 15 
firms. Finally, Neoclassical I is superior to the Liquidity theory for 14 
of 15 firms. Continuing the ranking, the Neoclassical II theory of 
investment behavior is superior to the Accelerator theory for 11 of 15 
firms. It is superior to the Expected Profits theory for 9 of 15 firms 
with one tie. Finally, Neoclassical II is superior to the Liquidity theory 
for 10 of 15 firms with one tie. The Expected Profits theory is superior 
to the Accelerator theory for 9 of 15 firms. Expected Profits is superior 
to the Liquidity theory for 10 of IS firms with one tie. Finally, the 
Accelerator theory is superior to the Liquidity theory for 10 of IS firms 
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with one tie. We conclude that the alternative theories may be ranked 
as follows: (1) Neoclassical I; (2) Neoclassical II; (3) Expected Profits; 
(4) Accelerator; and (5) Liquidity. 

Our first conclusion is that the Liquidity theory of investment can 
be dismissed from serious consideration as an explanation of corporate 
investment behavior. As one might suspect, financial constraints play a 
very minor role in the explanation of investment behavior for large 
firms. Our results strongly corroborate the previous finding s of Grunfeld 
and Kuh. For eight corporations for the period 1935-54, Grunfeld 
found that the partial correlation between profits and investment given 
capital stock was insignificant for six of the eight corporations.*® Four 
of the firms in Grunfeld’s sample are included in our sample of 
fifteen firms so that the results are not completely independent. Never¬ 
theless, the differences between the two studies are sufficiently great 
that the results can be taken to reinforce each other. Kuh’s study is 
based on 60 corporations in the capital goods industry for the period 
1935-56. None of the firms in Kuh’s sample is included in our sample; 
furthermore, his sample is concentrated on firms that are considerably 
smaller than those we have analyzed. Kuh concludes that the results 
from time series fail to support the internal funds or profits model.*® 

Our second conclusion is that Expected Profits and Accelerator models 
perform about equally well. The results slightly favor the Expected 
Profits model. The goodness-of-fit comparison of the two theories is 
reinforced by the enumeration of the number of coefficients that enter 
the fitted distributed lag functions for each theory, presented in Table 2. 
Again, the results slightly favor the Expected Profits theory. Our find¬ 
ings reinforce and extend Kuh’s identification of expected profits with 
the capacity utilization theory or accelerator. No doubt information 
about profit expectations may be obtained from stock market data; 
however, this same information is adequately represented by levds of 
output or sales. Just as changes in profits before and after taxes are 
determined primarily by sales changes, alterations in the market value 
of the firm are adequately accounted for, so far as the determination of 
investment behavior is concerned, by alterations in output levels. 
Expected profits, whether measured by realized profits or the market 
value of the firm, may be represented by output levels. We conclude 
that a theory of investment behavior based on profit expectations may 
be identified with the capacity utilization theory so far as empirical 
results are concerned. 

Our final conclusion is that either of the versions of the neoclassical 
theory of investment behavior we have examined is clearly superior to 

» Grunfdd [17, Table 3. p. 219]. 

** Kuh [30, p. 213]. See also, Etoer [8]. 
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capacity utilization or profit expectations theories of investment. The 
neoclassical theory is far superior to internal funds theories of invest¬ 
ment. Our findings thus corroborate the conclusions of Griliches and 
Wallace,*^ based on an analysis of quarterly time series data for all of 
manufacturing. Of course, our results provide a much sharper discrimi¬ 
nation among alternative theories of investment behavior as our com¬ 
parison of results from aggregate time series and time series for in¬ 
dividual firms led us to expect. Between the two versions of the neo¬ 
classical theory of investment our results suggest that a better explana¬ 
tion of corporate investment behavior is provided by the Neoclassical I 
theory, incorporating capital gains in the price of capital services and 
the cost of capital. In any case the two theories are remarkably similar 
in performance. In a subsequent paper we will compare the results for 
these two theories in greater detail. 

An alternative method for assessing the goodness of fit of the dis¬ 
tributed lag functions corresponding to each theory of investment be¬ 
havior is the number of “right” and “wrong” changes in direction for 
the fitted values of investment by comparison with the actual values. 
The number of correct changes in direction, the number of incorrect 
changes, and the number of extra turning points for the fitted values of 
investment are recorded in Table 5. Results are tabulated separately 
for peaks and troughs. The direction of change at a peak or trough is 
correct if the fitted value of investment at time 1 is less than the fitted 
value at time t for a peak of actual investment and greater than the 
value at time t for a trough. Where no changes in desired capital enter 
a fitted distributed lag function, results from the Naive Model are 
substituted for those of the distributed lag function. 

On the basis of the number of correct turning points, the alternative 
theories may be ranked as follows: The Naive Model ranks last by a 
considerable margin on the turning point criterion. The Liquidity 
theory of investment ranks lowest among the alternative theories of 
investment behavior. Expected Profits and Accelerator theories have 
nearly identical performance on turning points. Neoclassical I theory is 
slightly superior to Neoclassical II and both have a better performance 
record than the Accelerator or Expected Profits theories. We conclude 
that the ra n ki n g produced by an examination of turning points is 
substantially the same as that produced by the criterion of minimum 
readual variance. 

To summarize: We have compared alternative theories of investment 
behavior with regard to their ability to explain corporate investment 
beha’sdor. Although the relative performance of the alternative theories 
may be measured in a nximber of ways, the three measures of relative 

» Giilidies and Wallace [16, p. 325}. 



JORGENSON AND SIEBERT: INVESTMENT BEHAVIOR 707 


Table 5—^Pbedicxion ob Direciiok ob Change ob Investment at Toenino Points 


Model 

Totals 

R 

jb 


26 

33 

Neoclassical I 

13 

8 

R 

6 

2 

R 

26 

29 

Neoclassical n W 

13 

12 

E 

3 

2 

R 

25 

27 

Accelerator W 

14 

14 

E 

5 

3 

R 

26 

26 

Expected W 

13 

15 

Profits E 

4 

4 

R 

16 

18 

Liquidity W 

23 

23 

Model E 

7 

3 

R 

7 

12 

Naive W 

32 

29 

Model E 

5 

1 


•Peak. 

^ Trough. 

« Right direction, 
d Wrong direction. 

^ Extra turning points in regression prediction. 


performance we have used—^proportion of correct turning points, stan¬ 
dard error of the regression, number of changes in desired capital 
entering the fitted distributed lag function—^produce an almost identi¬ 
cal ordering of alternative theories of investment behavior: (1) Neo¬ 
classical I; (2) Neoclassical II; (3) Expected Profits; (4) Accelerator; 
and (5) Liqui^ty. Our tests discriminate sharply among the Neoclassi¬ 
cal theories and the Expected Profits and Accelerator theories and be¬ 
tween these theories and the Liquidity theory. The discri min ation be¬ 
tween Neoclassical I and Neoclassical II theories, which differ in their 
treatment of capital gains realized on assets, is less sharp and deserves 
further examination. 


IV. Conclusion 

The purpose of our study has been to compare five alternative 
theories of investment behavior: Neoclassical I, indudii^ capital gains 
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on assets; Neoclassical II, excluding capital gains; Accelerator, based on 
output or capacity utilization; Expected Profits, based on the market 
value of the firm; and Liquidity or internal funds. The point of depar¬ 
ture for our study is the flexible accelerator mechanism originated by 
Chenery and Koyck; we have generalized this mechanism in order to 
provide a wider range of possible time patterns for investment behavior. 
Due to the importance of correct specification of the lag structure 
underlying investment, we have determined the best distributed lag 
function for each alternative theory from the class of general Pasc^ 
distributed lag fimctions. To permit sharper discrimination among the 
alternative theories we have employed data for individual fiurms; we 
have selected the best lag distribution for each alternative theory for 
each of the firms mduded in our sample. Our results are free of biases 
that could result from misspecification of the lag structure or from in¬ 
appropriate assumptions about the homogeneity of mvestment behavior 
across firms. To measure the relative performance of the alternative 
theories of investment behavior we have relied primarily on the cri¬ 
terion of minimum residual variance. This measure of performance has 
been supplemented by measures of the proportion of correct turning 
points and the number of changes in desired capital entering the fitted 
distributed lag fimctions. The three measures of relative performance 
produce essentially the same results. 

Our principal conclusion is that the neoclassical theory of investment 
behavior is superior to theories based on capadty utilization or profit 
eqiectations and that these theories are superior, in turn, to a theory 
based on internal funds available for investment. The latter part of our 
conclusion corroborates the previous results of Grunfdd and Kuh. Both 
of the versions of the neoclassical theory we have examined—^including 
or excluding capital gai ns realized on assets from the cost of capital 
and the price of capital services—^provide a better explanation of 
corporate investment behavior than any of the competing theories. The 
neoclassical theory including capital gains appears to provide a some¬ 
what better explanation of corporate investment behavior. 

Our conclusions bear on broader issues in the theory of the firm. 
Meyer and Kuh have suggested as a possible basis for the theory of 
investment behairior the assumption that business firms maTimiw 
utility defined more broadly than in the characterization of the objec¬ 
tives of the firm in the neoclassical theory of optimal capital accumula- 
lation; 

Partial recognition of institutional changes has led in recent years to 
shift the theory of the firm, and consequently of plant and equipment 
mvestment, from a profit maximization orientation to that of utility 
ma xim iz a tion. Primarily, this move represents a growing belief that 
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profit maximization is too narrow to encompass the full scope of mod¬ 
em entrepreneurial motives, particularly once the previously assumed 
objective conditions are released from ceteris paribus, and the theory 
seeks to explain a much wider range of behavior response.*® 

Similar views on the theory of the firm have been expressed by Machlup 
[33], Simon [47], and many others. Simon argues that: “ . .. I should 
like to emphasize strongly that neither the classical theory of the firm 
nor any of the amendments to it or substitutes for it that have been 
proposed have had any substantial amount of empirical testing. If the 
classical theory appeals to us, it must be largely because it has a certain 
face validity .. . rather than because profit maximizirig behavior has 
been observed.”*® Simon ignores the entire econometric literature on 
cost and production functions, all of which is based on the neoclassical 
theory of the firm.'*® The evidence is so largely favorable to the theory 
that current empirical research emphasizes such technical questions as 
the appropriate form for the production function and the statistical 
specification for econometric models of production based on this theory. 
Simon’s characterization of alternatives to the neoclassical theory of the 
firm is correct; this theory has not been subjected to substantial empiri¬ 
cal testing. However, his characterization of the empirical evidence on 
the neoclassical theory is seriously incomplete. 

Our results reinforce the evidence on the neoclassical theory of the 
firm from studies of cost and production functions. We conclude that the 
objections to the neoclassical theory of the firm as a basis for the theory 
of investment beha'vior by Meyer and Kuh are ill-founded. The appe^ 
to a broader view of entrepreneurial objectives is not supported by evi¬ 
dence from econometric studies of cost and production functions or 
from studies of investment behavior. The neoclassical theory of the 
firm is more powerful than the broader view suggested by Machlup, 
Meyer and Kuh, and Simon in that a much narrower range of con¬ 
ceivable behavior is consistent with the neoclassical theory. On the 
basis of our comparison of alternative theories of investment behavior 
we conclude that further research can fruitfully incorporate precisely 
the factors central to the neoclassical theory of the firm. Although these 
factors played some role in early studies of investment behavior, they 
were not properly evaluated due to imprecise formulation of the theory 
of demand for capital services and due to misspecification of the time 
structure of investment behavior. 

•• Meyer and Kuh [37, p. 9]. 

“ Smon [47, p. 8]. 

A recent survey of the literature by Walters [52] enumerates 345 references, almoat all 
presenting results of econometric tests of the neocla^cal theory which are overwhelmingly 
favorable to the theory. 



710 


THE AMERICAN ECONOMIC REVIEW 


Obviously, our theory of corporate investment can be further im¬ 
proved. A more sophisticated analysis of the effects of tax policy on 
corporate investment behavior can be made.'*^ Alternative approxima¬ 
tions to the cost of capital for individual corporations are possible.^^ 
All the variables that enter the neoclassical theory of investment be¬ 
havior can be measured more accurately.'^ All of these further improve¬ 
ments will require time and effort. Our conclusions suggest that this 
work is likely to be fruitful and that the time and effort required will be 
justified by the results. 


References 

1. W. H. L. Anderson, Corporate Finance and Fixed InvestmenL Boston 
1964. 

2. H. B. Chenery, “Overcapacity and the Acceleration Principle,” 
Econometrica, Jan. 1952, 20, 1-28. 

3. The Commercial and Financial Chronicle, New York, William B. Dana 
Company, various daily issues. 

4. D. Creamer, Capital Expansion and Capacity in Postwar Manujaciur-- 
ing, Nat. Indus. Conf. Board, Stud, in Bus. Econ. no. 72, New York 
1961. 

5. -, Recent Changes in Manufacturing Capacity, Nat. Indus. Conf. 

Board, Stud, in Bus, Econ. no. 79, New York 1962. 

6. D. Creamer, S. Dobrovolsky, and I. Borenstein, Capital in Manu¬ 
facturing and Mining: Its Formation and Financing, Princeton 1960. 

7. J. S. Dttesenberry, Business Cycles and Economic Growth, New York 
1958. 

8. R. Eisner, “Capital Expenditures, Profits, and the Acceleration 
Principle,” in Models of Income Determination, NBER Stud, in Income 
and Wealth, no. 28, Princeton 1964, pp. 137-76. 

9 . -^ “A. Distributed Lag Investment Function,” Economeirica, 

28, Jan. 1960, 1-29. 

10. -, “Expectations, Plans, and Capital Expenditures: A Synthesis 

of Ex Post and Ex Ante Data,” in M. J. Bowman, ed., Expectations, 
Uncertainty and Business Behavior, New York 1958, pp. 165-88. 

11. -, “Investment: Fact and Fancy,” Am, Econ, Rev,, May 1963, 

53, 237-16. 

12. -, “A Permanent Income Theory for Investment,” Am, Econ. 

Rev., June 1967, 57, 363-90. 

13. W. Feller, An Introduction to Probability Theory and Its Applications, 
Vol. 1, 2d ed. New York 1957. 

" See, for example, Hall and Jorgenson [18] [19]; thar anal)^ lias not yet been extended to 

the levd of the individual corporation. 

* For exaiq)le, it might be useful to include "growth opportunities” in the measurement of 

the cost of capital, as recently suggested by Modigliani and Miller [43]. 

" Further suggestions for better measurement are given in the Statistical Appendix; see 

footnote 28 above. 



JORGENSON AND SIEBERT: INVESTMENT BEHAVIOR 711 

14. Fortune, ‘Tlant and Product Directory (The 500 Largest U.S. Indus¬ 
trial Corporations),’’ Aug. 1963. 

15. Z. Griliches, “A Note on Serial Correlation Bias in Estimates of 
Distributed Lags,” Econometrica, Jan. 1961, 29, 65-73. 

16. Z. Griliches and N. Wallace, “The Determinants of Investment Re¬ 
visited,” Internal. Econ. Rev., Sept. 1965, 6, 311-29. 

17. Y. Grxjneeld, “The Determinants of Corporate Investment,” in A. C. 
Harberger, ed., The Demand for Durable Goods, Chicago 1960, pp. 
211 - 66 . 

18. R. E. Hall and D. W. Jorgenson, “Tax Policy and Investment Be¬ 
havior,” Am. Econ. Rev., June 1967, 57, 391-414. 

19. -, “The Role of Taxation in Stabilizing Private Investment,” in 

V. P. Rock, ed., Policy Makers and Model Builders, Amsterdam, forth¬ 
coming. 

20. B. G. Hickman, “Capacity, Capacity Utilization, and the Acceleration 
Principle,” in Problems of Capital Formation, NBER Stud, in Income 
and Wealth no. 19, Princeton 1957, pp. 419-50. 

21. -, Investment Demand and U. S. Economic Growth. Washington 

1965. 

22. D. W. Jorgenson, “Anticipations and Investment Behavior,” in J. S. 
Duesenberry, E. Kuh, G. Fromm, and L. R. Klein, ed., The Brookings 
Quarterly Econometric Model of the United States, Chicago 1965, pp. 
35-92. 

23. -, “Capital Theory and Investment Behavior,” Am. Econ. Rev., 

Proc., May 1963, 53, 247-59. 

24. -j “Rational Distributed Lag Functions,” Econometrica, Jan. 

1966, 34, 135-19. 

25. D. W. Jorgenson and J. A. Stephenson, “Investment Behavior in 
U.S. Manufacturing, 1947-60,” Econometrica, April 1967, 35, 169-220. 

26. -, “The Time Structure of Investment Behavior in U.S. Manu¬ 

facturing, 1947-60,” Rev. Econ. Stat., Feb. 1967, 49, 16-27. 

27. L. R. Klein, Economic Fluctuations in the United States, 1921-1941. 
New York 1950. 

28. -, “Studies in Investment Behavior,” in Conference on Business 

Cycles, New York 1951, pp. 233-303. 

29. L. M. Koyck, Distributed Lags and Investment Analysis. Amsterdam 
1954. 

30. E. Ktjh, Capital Stock Growth: A Micro-Econometric Approach. Ams¬ 
terdam 1963. 

31. S. Kuznets, Capital in the American Economy: Its Formation and 
Financing. Princeton 1961. 

32. -, “Relation between Capital Goods and Finished Products in 

the Business Cycle,” in Economic Essays in Honor of Wesley Clair 
Mitchell, New York 1935, pp. 211-67. 

33. F. Machlup, “Theories of the Firm: Marginalist, Behavioral, Mana¬ 
gerial,” Am. Econ. Rev., March 1967, 57, 1-33. 

34. E. Malinvaud, “Estimation et provision dans les modules 6conomiques 
autoregressifs,” R&o. de VInst. Internal. Stat., 1961, 29, 1-32. 



712 THE AMERICAN ECONOMIC REVIEW 

35. T. Mayer, “Plant and Equipment Lead Times,’* Jour. Bus., Apr. 1960, 
33, 127-32. 

36. J. R. Meyer and R. R. Glauber, Investment Decisions, Economic 
Forecasting and Public Policy. Boston 1964. 

37. J. R. Meyer and E. Kuh, The Investment Decision. Cambridge 1957. 

38. M. Miller and F. Modigliani, “Dividend Policy, Growth and the 
Valuation of Shares,” Jour. Bus., Oct. 1961, 34, 411-33. 

39. F. Modigliani and M. Miller, “Corporate Income Taxes and the 
Cost of Capital: A Correction,” Am. Econ. Rev., June 1963, 53, 433-43. 

40. -, “The Cost of Capital, Corporation Finance, and the Theory 

of Investment,” Am. Econ. Rev., June 1958, 48, 261-97. 

41 . -^ “The Cost of Capital, Corporation Finance, and the Theory 

of Investment: Reply,” Am. Econ. Rev., Sept. 1959, 49, 655-69. 

42. -, “The Cost of Capital, Corporation Finance, and the Theory 

of Investment: Reply,” Am. Econ. Rev., June 1965, 55, 524-27. 

43. -, “Some Estimates of the Cost of Capital to the Electric Utility 

Industry, 1954-57,” Am. Econ. Rev., June 1966, 56, 333-91. 

44. Moodys Industrial Manual, New York, various annual issues. 

45. C. F. Roos, “The Demanci for Investment Goods,” Am. Econ. Rev., 
May 1958, 38, 311-20. 

46. C. F. Roos and V. S. Von Seeliski, “The Demand for Durable Goods,” 
Econometrica, April 1943, 11, 97-122. 

47. H. Simon, “New Developments in the Theory of the Firm,” Am. Econ. 
Rev., May 1962, 52, 1-15, 

48. R. M. Solow, “On a Family of Lag Distributions,” Econometrica, Apr. 
1960, 28, 393-406. 

49. Standard Corporation Descriptions, Standard and Poor’s Corp., New 
York, various annual issues. 

50. J- Tinbergen, “Statistical Evidence on the Acceleration Principle,” 
Economica, May 1938, 5, 164-76. 

51. -, Statistical Testing of the Business Cycle Theories: Vol 1, A 

Method and Its Application to Investment Activity. Geneva 1939. 

52. A, A. Walters, “Production and Cost Functions: An Econometric 
Survey,” Econometrica, April 1963, 31, 1-66. 

53. U.S. Dept, of Commerce, Office of Business Economics, Business 
Statistics: A Supplement to the Survey of Current Business, various 
biennial issues. 

54. -, Survey of Current Business, various monthly issues. 

55. -, U.S. Income and Output: A Supplement to the Survey of Current 

Bttsiness, 1958. 

56. U. S. Dept, of Labor, Bureau of Labor Statistics, Wholesale Prices 
and Price Indexes, various monthly issues. 



THE ROLE OF MONEY IN A 
SIMPLE GROWTH MODEL 

By David Levhari and Don Patinkin* 

Increasing attention has been devoted in the recent literature to the 
role of money in growth models. In Part I of this paper we shall sum¬ 
marize Tobin’s basic analysis of this question.^ We shall then show that 
this analysis is deficient in that it does not really assign a meaningful 
role to money—either as a consumer’s or a producer’s good. Parts II 
and III of the article then analyze models in which money is assumed to 
fulfill these respective functions. Part IV presents some concluding 
observations. 

Our main concern in this paper will be with comparative dynamics: 
that is, with the analysis of the effects of different monetary policies 
on the steady-state or long-run-equilibrium properties of the model. We 
shall also briefly discuss the stability properties of the model, though 
only under additional simplifying assumptions 

I. TIze Tobin Analysis 

1. Consider a Solow [17] growth model with a linearly homoge¬ 
neous production function F=F(X, i), where F, 2f, and L respec¬ 
tively represent net output, capital and (effective) labor. Dividing the 
production function through by L, yields the per capita or intensive 
form y =/(&), where y=F/L and k^K/L. As usual, assume that the 

* The authors are respectively senior lecturer and professor of economics at the Hebrew Uni¬ 
versity of Jerusalem, and are also members of The Maurice Falk Institute for Economic 
Research in Israel. 

They wish to express their indebtedness for helpful suggestions and criticisms of earlier 
drafts of this paper made at seminars and workshops at the Hebrew University, M.I.T., Uni¬ 
versity of niinois, and University of Chicago. They have also benefited greatly from the criti¬ 
cisms and suggestions of Yigal Greif, Miguel Sidrau^, Jerome Stein, and an anon}nnous ref¬ 
eree. 

The authors are also indebted to the Israel Academy of Sciences and Humanities for a re- 
seardi grant for technical assistance. 

The work on this paper was completed when the second of the authors was viating at M.I.T., 
imder a grant from the National Science Foundation (NSF Grant GS 1812). 

1 Tobin [21] [22], Other contributions to this question have been made by Enthoven [3], 
Marty [11, pp. 56-59], Patinkin [14, Ch. XIV:5], Stein [18], and Johnson [^ [8]. The authors 
have al^ b^efited from reading in mimeographed form Migud Sidrau^’s doctoral thesis, 
which has since been summarized in [15], as well as a paper of his whidi has since appeared in 
[16]. See also Mundell [12] [13]. 

* We make use here of Johnson’s convenient presentation of the Tobin analysis in terms of an 
adapted Solow model. It should, however, be noted that—as Tobin [22] has already shown, and 
Johnson acknowledged [8]—Johnson’s main condudon, that money is neutral in the Tobin 
model, is incorrect; see footnote 14 below. 
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marginal product of capital is positive and diminishing; i.e., f'(k)>0 
and/"(^) <0- Assume also that the (effective) quantity of labor grows 
exogenously at the constant per period rate of n. 

Into this model Tobin introduces a government which spends a fixed 
proportion of the national income, and which finances this expenditure 
either by levying taxes or by printing money. For the purpose at hand, 
this is analytically equivalent to the simpler assumption (which we shall 
now use) that the sole function of the government is to issue paper 
money which it injects into the economy by means of transfer payments 
—or withdraws by means of taxes. These payments (or taxes) are 
assumed to be independent of the individual’s holdings of money—so 
that they do not affect his decisions with respect to the level of these 
holdings. Note that, by definition, this money is of the outside t 3 q)e: 
that is, it represents the debt of a unit external to the private sector of 
the economy, and hence a net asset of this sector. We shall also assume 
that there are no direct storage costs of holding money. Similarly, as 
long as we shall deal with outside money, we shall assume that there are 
no costs of administering the monetary system. 

The major path through which money affects the workings of the 
economy in the Tobin model is through its effect on the real disposable 
income which determines the consumption (or, equivalently, savings) 
behavior of the individuals. According to Tobin, tHs disposable income 
is now 


\pj M 

(1) Yo = Y + — -f- = F + -(;»- t), 

Uft ^ 

where M represents the quantity of money supplied (and hence existing) 
in the system, p the price level, yi—TillM the rate of change of the 
money supply, and 'tt=plp the rate of change of the price level. Thus 
real ^sposable income in this model is defined as real net national 
income (F) plus the real value of the increase in the no min al quantity 
of money (siMJp —^which in turn represents the real value of the transfer 
payments actually made by the government) less the decrease in the 
real value of existing cash balances caused by a price increase {v(M/p)). 

Note that in order to maintain conastency of the national accounts 
in real terms, this definition of real disposable income makes it necessary 
to define the real deficit of the government as also equal to n{M/p) 
—Te{Mjp')’, for only then will it be true that (in real terms) savings 
=investment+government deficit. This means that, for example, the 
government will be recorded as incurring a real deficit even if it does not 
issue new money, but instead experiences an increase in the real value 



LEVHARI AND PATINKIN; INVESTMENT BEHAVIOR 715 

of its outstanding debt in the form of money as a result of a price de¬ 
cline. 

The model just described has two assets—^phyacal capital and real 
money balances. The respective rates of return on these assets are 
r=dF{K, L)/dK=f'(k) and (by the assumption of zero storage costs) 
—X, where r is the real rate of interest, equal to the marginal produc¬ 
tivity of capital, and — x is the rate of decrease of the price level.® In 
accordance with the usual approach of monetary theory, we shall also 
assume that there exist “market frictions” and/or uncertainties with 
respect to the timing of payments which generally cause individuals to 
hold a portfolio which consists of both of these assets. In deciding on the 
optimum composition of this portfolio, the individual is actually con¬ 
cerned with the anticipated rates of return from the two assets. For 
simplicity, however, we shall assume that these are always equal to the 
existing rates. In view of the greater liquidity of money balances, it then 
follows that equilibrium cannot prevail unless the jdeld from these 
balances is less than that on physical capital; i.e., —x<r. 

2. Assume now that individuals save a certain proportion, s, of their 
disposable incomes. Assume also that they hold a certain proportion, 
X, of the national income, F, in the form of real money balances (ac¬ 
tually, Tobin assumes that the relevant variable here is phytical capital, 
K-, this difference does not, however, affect the nature of the steady- 
state path); and that this proportion is inversely dependent on the 
anticipated alternative cost of holding these balances; i.e., on the differ¬ 
ence between what could have been earned from the holding of a unit of 
physical capital and what will be earned from the holding of real 
money balances. By our assumption that anticipated and actual rates 


* Note that —tt is the rate of return per unit of time on a unit of retd money balances. For 
consider an individual holding a given nominal quantity of money. The increase in his wealth 
generated by a price change is 



The corresponding increase in his wealth per unit of time (i.e., the increase in his income) is 



Hence the increase per unit of real money balances (i.e., the rate of return on real balances) is 



IP 
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Figure 1 


of return are equal, this cost is r—(—w)=r+Tr, or Fisher’s money rate 
of interest. Thus we assume that X=X(r+ir), where X’( ) is assumed 
negative. As noted above, in any equilibrium situation we must have 
—ir<r, which means that the money rate of interest must be positive. 

The Tobin model is thus one in which the rate of capital accumxda- 
tion is 

(2) t = F(K, L) - (1 - L) + y (m - ir)j, 

where the second term on the right-hand side represents the amount of 
commodities consumed. Under the assumption that the demand for 
real money balances 

(3) — = mK, L) 

P 

is always equal to the supply M/p (an equality which we shall assume 
to be maintained by the instantaneous adjustment of the price level), 
Tobin shows that the steady-state value of the capital-labor ratio, k, 
of this model if determined by the condition 

(4) [j — (1 — = nk.* 

In terms of Figure 1, the equilibrium value of k is determined by the 
intersection of the solid curve with the ray nk at ko. Since s is less than 

* This is equation (9) in Tobin [22]. Its derivation and interpretation will become clear from 
the discussion in Part n below; see especially footnote 14. Tobin also uses this equation to show 
that an increase in the rate of inflation increases the equilibrium value of k\ t^, too, will be 
discussed bdow. 
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unity, this is necessarily less than the equilibrium ratio h that would be 
determined by the intersection of 5 /(ife) with nk in the usual Solow barter 
model. [For the moment, the dotted curve should be ignored.] 
In Tobin’s words, “equilibrium capital intensity is lower in the mone¬ 
tary model.”® 

On further reflection, however, this conclusion seems unreasonable. 
For if the sole result of introducing money into an economy were to 
reduce k and hence per capita output and consumption, why should it 
be introduced? Where are the vaunted advantages of a monetary 
economy? 

This paradox leads us to the observation that though equation (3) 
does describe a positive demand for real money balances, the preceding 
model does not really provide a rationale for the holding of these 
balances. For such a rationale must interpret money balances either as 
a consumer’s good or as a producer’s good.® In the first case, the services 
rendered by money balances should appear in the individual’s utility 
function and hence in his (imputed) disposable income; whereas in the 
second they should reflect themselves in the production function. 
Neither of these approaches, however, is reflected in the preceding model. 
For on the one hand, its production function is the same as that of a 
barter economy; while on the other, its definition of disposable income 
includes only the actual increase in the real value of cash balances, not 
the imputed value of their liquidity services. Thus the foregoing model is 
not really consistent with the existence of money. 

II. Money as a Consumer’s Good 

3. Let us now see how these difBculties are obviated by treating 
money as a consumer’s good. Conceptually, this means that money 
enters the utility function and its imputed services are included in 
disposable income. In accordance with the principles of welfare eco¬ 
nomics, these services must clearly be valued at the alternative cost 
at the margin of holding money balances which, as shown in the pre¬ 
ceding section, is the money rate of interest, or r+ir. The relevant defi¬ 
nition of disposable income is then 

M M 

(5) Yd Y + —(ji--r)+ — (r + ir) 

P P 

= F -h — (m + »^), 

P 

M22,p.711. 

® Cf. Patinkin [14, pp. 146-47]. An attempt to clothe this somewhat formalistic statement 
with more economic meaning is provided [14, pp. 7^>--80,117-19,147-48, and 154]. Cf. also the 
banning of Sec. 10 below. 
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where once again represents the real quantity of money in the 
system.®* Thus real disposable income is defined as net national income 
(F) ^lus the real value of the increase in the nominal quantity of 
money (ja Mj^) plus the imputed real interest on real money balances 
(r(Af/j^)). Thus in contrast with (1), the decrease in the real value of 
money balances caused by a price increase (ir(Jf/^)) does not appear as 
a deduction from disposable income; for it is offset by the fact that 
t{M/p) also represents part of the imputed income from the holding of 
real balances. 

It should be noted that a critical role in this offsetting is played by 
the assumption that the anticipated rate of price change (which is one 
of the components by which we value the liquidity services of the money 
balances) equals the actual rate (by which we measure the decrease in 
the real value of these balances). This also provides a key to an intuitive 
understanding of the offsetting. In brief, the quantity of real balances 
which the individual holds is, by assumption, the outcome of a decision 
made under the certain knowledge that prices will increase at the rate 
ir; hence the advantages of holding such balances must at least offset the 
loss generated by the price change. Alternatively, we can say that, in 
an economy in which everyone foresees with certainty a given price 
change and adjusts his money holdings accordingly, such a price change 
cannot—^by definition—^be said to generate the ‘^capital losses” on these 
holdings which are assumed by the definition of disposable income pre¬ 
sented in equation (1).’ 

Another point that should be made with reference to the foregoing 

This deSmtion has recently been criticized on the grounds that it leads to the allegedly 
paj^oxical result that if the money rate of interest is zero, money balances will be at thdr 
satiety level---but real income ‘‘from this source” wiU then be zero [8a, p. 171, footnote 1]. This, 
however, is simj^y a specific instance of Adam Smith’s “water-diamond paradox”—arising, as 
is wdl known, from the difference between marginal and total utility. Correspondingly, if 
the forgoing “paradox” should lead us to measure the contribution of liquidity services to 
real national income by ^e area under the demand curve (as suggested [8a]), it should lead 
to a simflaj procedure with reject to water—or, for that matter, any other good. 

At the same time it should be noted (as has be^ indicated in a discussion of tliia paper by 
Jtiig Niehans at the Conference on Money and Economic Growth which took place at Brown 
University in June, 1968) that what we have called here “real income” is not the “real income” 
relev^t for consideratioiis of welfare economics in a world in which money enters the utility 
fimction; not because of the m ar gin a l evaluation of liquidity services, but because this defini¬ 
tion measles “real income” only in terms of physical commodities, instead of in terms of an 
opti mum basket consisting of both commodities and liquidity services. Correspondingly 
if by an appropriate quantity index we were to measure “real income” in terms of the number 
of such baskets that individuals can acquire, it would always be true that larger holdings of 
real balances would, cherts paribus^ imply a higher level of real income (but see below, Sec. 9). 

These conaderations do not invalidate the definition of real income adopted here; but they 
do preclude o^ interpreting the “income effect” of, the resulting functions in terms of the 
Slutzky (or Hicks) income effect. 

7 AH this is analogous to the familiar conclusion of demand theory that if an individual 
com^ to market with a ba^et of goods which is an optimum one at the prevailing prices, then a 
change in these prices will generate a substitution effect, but not an income effect. 
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definition of disposable income (and the one of the preceding section as 
well) is that it treats the increase in real cash balances as part of income; 
in principle, however, it should be treated as an increase in wealth, 
which increases disposable income only by the permanent income stream 
which corresponds to it.® As has, however, already been noted, our 
major concern in this paper is with the steady-state growth path; and, 
as we shall see, the quantity of real cash balances along such a path 
increases at a constant rate per period; correspondingly, we can properly 
treat the increase during any given period as part of the income of that 
period. On the other hand, this definition is not, strictly speaking, valid 
for positions off the growth path and, in particular, for the stability 
analysis of this path. But we shall not deal with these complications 
here. 

Let us now revise model (2)-(3) in the light of these considerations. 
Total consumption will now be represented by (1—5)[F(2r, L)+ 
{M/p){ii+r)\. But what should now be deducted from total commodity 
output in order to obtain investment in commodities is not total con¬ 
sumption, but physical consumption—which is the term we shall use 
(for want of a better one) to denote all consumption, except that of 
liquidity services. Thus condition (2) above is replaced by 

(6) t = F{K,L)- |(1 - + + + 

where once again we have made use of the assumption that the price 
level instantaneously adjusts itself so as to equate the demand and 
supply for real balances; that is, 

M" M 

( 7 ) — = = 

P P 

It should be noted that the desired level of physical consumption, 
Cp, should be represented not by the second term on the right-hand 
side of (6), but by 

(8) Cp = (1 - s) L) -f y (m + r) J - — (r -H sr). 

That is, in measuring the disposable income which determines desired 
total consumption, the relevant quantities are the volume of transfer 
payments acUidlly received by individuals (viz., ixMjp)^ and the im¬ 
puted income from the real balances aclually held (viz., rMj^\ for 
whether or not the latter balances are at their desired level, the indi¬ 
vidual can always consider them as convertible into physical capital 


»a. [14, pp. 658-59]. 
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yielding the (for him) given rate of return r. On the other hand, in 
determining the desired level of physical consumption, it is the amount 
of liquidity services which individuals desire to consume which is the 
relevant deduction from total desired consiunption. Thus the form of 
(6) depends on assmnption (7) that actual and desired quantities are 
equal. 

We can also see from (8) that the real balance effect on Cp —that is, 
the effect on this consumption of an exogenous increase in the amount of 
real balances actually held by individuals—^is determined by differ¬ 
entiating (8) partially with respect to Mfp, keeping all other variables 
{K, L, n, X, f— and hence if'O constant. Thus the real balance effect 
implicit in (8) is dCpld{M/p)=ii-\-r. 

Two further observations might be made about model (6)-(7). First, 
in contrast with model (2)-(3), even in the extreme case of a stationary 
economy in which /li=x= 0, real balances would continue to appear in 
the deff^tion of income. Indeed, the real balance effect in (8)—^properly 
modified—^would then stem from the term {l—s)r{M/p), which is also 
one of the ways in which the effect can be represented in short-run 
Keynesian models.®From this it is clear that the influence of {M/p) (n—ir) 
on consumption in equation (2) — or of ii(M/p) in equations (6) or 
(8)—cannot be identified with the real balance or Pigou effect in the 
usual sense of the term. 

Second, it would be more consistent with general considerations of 
economic theory if the demands for both consumption commodities 
and money balances were represented as depending upon disposable 
income as defined by (5). This, however, would greatly complicate the 
comparative-dynamic analysis which follows, so that we continue to 
use the simpler equation (7). Note that this observation is equally 
relevant for the Tobin model. 

4. Let us now consider the steady-state—or long-run-equilibrium— 
growth properties of model (6)-(7). Assume that the effective labor 
supply and the nominal quantity of money grow, respectively, at the 
constant rates n and n, where n (though not») can be negative. Define 
the steady-state growth path of the system as one in which both per 
capita physical capital and per capita real money balances (to be de¬ 
noted by m) are constant—and assume that such a path exists and that 
the system converges to it. 

From the constaniy of k=KlL along the steady-state path, it follows 
that 


( 9 ) 


A-£_ ^ 


•U4,pp.65»-59]. 
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Similarly, the constancy of m^MfpL implies 


T 



Thus total physical capital and total real money balances both expand 
at the constant rate n along the path. It is also clear from (10) that v is 
constant along the path. Similarly, from the fact that r=f'(k) it is dear 
that the real rate of interest is constant. 

Let us now determine the steady-state value of k. Substituting from 
(7) into (6), dividing through by K, and collecting terms we obtain 

P(Tr T\ 

(11) -^{X»-s[H-X(» + ir-f r)]} -l-» = 0, 

K 


where use has been made of (9) and (10). Dividing numerator and de¬ 
nominator of the first term by L and transposing then yields the steady- 
state condition that must be satisfied by k, 

(12) {j[l -f- X(w + a" -f- r)] — \n}f{k) = nk. 


The coefl&cient of/(^) in this equation can be given a straightforward 
economic interpretation. As Tobin has emphasized, the distinguishing 
feature of a money economy in a growth context is that not ah of savings 
(S) need be devoted to augmenting the stock of physical capital; instead 
some can be devoted to the accumulation of real money balances. That 
is, if savings devoted to the capital stock—or “phyacal savings”—are 
denoted by Sp, we have 


(13) 


Sp 


= 5- 





which in our model can be rewritten as 

r M '\ M 

(14) 5i.= y (m+ »■)]-y(M- it)." 

Even though this equation equates the rate of increase of the price level with the rate of in¬ 
crease of the quantity of money (net of the rate of increase of output), it should not be inter¬ 
preted as an expression of the quantity theory. For equation (10) does not depend on the be¬ 
havior functions of the model, but is simply part of the definition of the steady state. Corre¬ 
spondingly, the long-run vali^ty of the quantity theory in the model can be established only 
by showing that its behavior functions are such that it does indeed converge to a steady state. 
“ As the reader can verify, this result can also be obtained from the alternative definition 

= F - Cp, 

where Cp represents physical consumption; i.c., consumption exclusive of that of the services of 
money balances. 
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In the steady state, this becomes 

(15) *5i. = i F[1 + X(« + T + f)] - X 7n, 

where once again use has been made of (7), (9), and (10). Correspond- 
ingly, what we shall define as the “physical savings ratio” is 

O 

(16) a = — 5[l + X(« + T + r)] — Xm, 

which is seen to be the coefficient oif{k). 

It is clear from this definition that even in the case where the overall 
savings ratio 5 is constant, <r is not: for it depends on X, which in turn 
depends on the money rate of interest i=f+ir=/'(^)+T. Thus c is a 
function of k and t; and this functional dependence exists a fortiori in 
the more general case that will concern us, in which s too is assumed to 
be a variable, directly dependent on the respective rates of return which 
can be earned on the two assets in which form savings are held. That is, 
we shall assume that 

(17) s = s\f'{k),-T] si>0 Si>0, 

where 5i (sj) represents the partial derivative of function (17) with 
respect to the first (second) argument. As we shall see in the next sec¬ 
tion, it is this dropping of the assumption of a constant s —rather than 
the differing definitions of disposable income—^which causes our model 
to 3 rield results which are qualitativdy different from those of the Tobin 
model. 

Thus the condition for steady-state growth in the present model is 
seen to be completely analogous to the one in the original Solow model: 
for equation (12) states that a steady state will exist when (in per capita 
terms) the amoimt of new physical capital provided by savers (as repre¬ 
sented by the left-hand side) equals the amount of new physical capital 
necessary in order to maintain a constant capital-labor ratio (as repre¬ 
sented by the right-hand side). From this interpretation it follows that 
if a steady state exists, then <r must be greater than zero: for since the 
labor supply is growing, there must be positive physical savings in order 
to maintain a constant capital-labor ratio. 

It is also dear from (16) that <r is not necessarily less than s. Cor¬ 
respondingly, the dotted curve af(k) in Figure 1 can intersect the ray 
nk rightwards of ki. Thus unlike the situation in the Tobin model, the 
capital-labor ratio in the steady state of the monetary economy is not 
necessarily less than the barter one. And even when it is, this does not 
mean that the individuals in the economy are worse off; for they now 
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derive utility from money balances as well as from physical consump¬ 
tion. 

5. Consider now the comparative-dynamic properties of the system. 
For this purpose let us first rewrite the steady-state condition (12) as 


(18) 



r(fe, Tt)’ 


where a(k) represents average output per unit of capital. As will be 
shown below (footnote 16), under certain assumptions as to the form of 
the production fimction, this equation has a unique strictly positive 
solution for k, as of any given value of t. The basic question which now 
concerns us is the effect on this solution of a change in the rate of mone¬ 
tary expansion fi. From (10) we see that in the steady state, ju and tt 
differ only by the constant «. Hence the answer to our question can be 
determined by implicitly differentiating Jk with respect to tt in equation 
(18). 

Carrying out this differentiation, we obtain 



and therefore 


( 20 ) 


dk 





where o-j, and a, are the partial derivatives of a with respect to k and ir, 
respectively. 

Under the assumption of a linearly homogeneous production func¬ 
tion with positive marginal products for each factor, the average prod¬ 
uct a(k) must be dedining; that is, a'(k) <0. The signs of and o-*, 
however, cannot be specified a priori. For differentiating (16) partially, 
we obtain 


(21a) 

(21b) 


(7i = /^^(^){si[l -f- X(» -h "h *■) d- j[X^(» -f- IT d" #■) d" X] X^«} 


= + X(n + x + f)3 d- Xs [^1 



and 


(22) 


(1 — s)X'f"0i)n 




= — Sifl d" X(« d“ *■ d" f)] d" Xr ^1 d* ~ (*■ d" r)^ (1 ■“ ■s)X^ji 
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Consider now the signs of these expressions. By assumption, 0 <s < 1, 
•si>0, S2>0,f'{k) <0, \'<0, and r+ir (the money rate of interest) >0. 
Hence each of the terms in (21b) is negative with the possible exception 
of the second one. Consider now the expression (X'/X) (’r+r). This is the 
partial dasticity of the demand function for real balances (7) with 
respect to the money rate of interest. In accordance with the findings 
of most empirical studies,^® this can be assumed to be less than unity in 
absolute value. Hence tr* can be assumed to be negative. On the other 
hand, even under the assumption of an inelastic demand, the sign of o-, 
is indeterminate. 

These results can be given a straightforward economic interpreta¬ 
tion. An increase in fe or x affects the physical-savings ratio in two ways: 
first, by changing the total savings corresponding to a given level of 
physical output (and this will be called the “overall-savings effect”); 
second, by dranging the proportion of the two forms—^physical capital 
and real money balances—^in which these savings are hdd (and this will 
be called the “composition effect”). The overaU-savings effect, in turn, 
is directly dependent on the changes in two factors: the overall-savings 
ratio and the levd of imputed income from money balances. These two 
components of the overall-savings effect are respectivdy represented by 
the first two terms in (21b) and (22), whereas the composition effect is 
represented by the last term. (Note that the overall-savings and com- 
podtion effects do not correspond to the wealth and substitution effects, 
respectivdy. For one component of the overaU-savings effect is the 
change in s caused by a change in the rate of return, which thus reflects 
a substitution between present and future consumption) 

Thus the three terms of equation (21b) can be interpreted as follows: 
An increase in k reduces the real rate of interest r=f(k) and hence 
reduces the overall-savings ratio [i.e., Sjf''(k) <0]. Similarly, it reduces 
the money rate of interest and hence increases the holdings of real 
money balances, but (by the assumption of inelastic demand) less than 
proportionatdy, so that the imputed disposable income from these 
balances decreases [i.e., (l+ri)f'(k) <0, where rj is the dastidty of 
demand for money balances]. Hence the overall-savings effect is im- 
eqmvocally negative. At the same time, the composition effect is also 
negative: for no matter what the elasticity of demand, the fact remains 
that the reduction in the money rate of interest has diverted a larger 
proportion of savings to the acciunulation of real money balances 
[i.e., —(1—^)X'/'(^) <0]. Hence an increase in ^necessarily decreases ff. 

In contrast, the three terms of equation (22) imply that the effect of 
an increase in ir cannot be specified a priori. For though the resulting 

“ Of., e.g., thesommaiy such studies in Teig«i [19, p. 505], See also de Leeuw [2, p. 4931: 
Goldfeld [S, pp. 77-78]; and Laidler [9]. 
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increase in the money rate of interest generates a positive composition 
effect, the overall-savings effect is indeterminate. For on the one hand 
(assuming inelastic demand) the increased money rate of interest in¬ 
creases the imputed disposable income from money balances; but on the 
other, the increase in •jt means a decrease in the rate of return from 
money balances — tt and hence in the overall-savings ratio s. 

Let us now summarize the implications of this discussion for equation 
(20). Most reasonably, this equation states that a change in -rr will 
affect the steady-state value of ^ if and only if it affects the physical 
savings ratio <r. Furthermore, if the demand for money balances is 
inelastic, then k will change in the same direction as o-: for then the de¬ 
nominator of (20) is positive, so that sign dV^’''=sign o',. In the special 
case in which the overall-savings and composition effects of an increase 
in TT exactly offset each other, 0 -,=0, so that k is not affected by a change 
in the rate of monetary expansion. If the composition effect should 
predoncdnate, then <r, is positive and hence so is dk/dw. The more insensi¬ 
tive the overall-savings ratio to changes in —t (i.e. the smaller s^, the 
more likely is this predominance to occur. Indeed, in the extreme case in 
which Sa=0 (and a fortiori in the case where s is constant with respect to 
both r and x), the overall-savings effect of an increase in x will reinforce 
the composition effect in causing k to increase.^*-” 

By making use of the correspondence principle, we can derive these 
results without making any direct assumptions about the elasticity of 
demand for money. For as will be shown in Section 7 below [see especially 
equation (33)], stability of the system implies that the denominator 
of (20) is positive. Hence if the system is stable, sign dk/dir^agn 

In terms of Figure 1—and this will also be shown below—stability 
of the system implies that the curve af(,k) cuts the ray nk from above. 

“ Note that the overall-savings effect will cause k to increase even if we assume that X is 
constant, so that there is no composition effect. It is, however, somewhat inconsistent to assume 
that real balances are valued at the money rate of interest, while at the same time assuming 
that the demand for these balances is unaffected by this rate. 

“ The reader can readily verify that in the Tobin model of Sec. 2 above, equations (23), 
(21b), and (22) reduce re^ectivdy to 

<r =* 5 — (1 — s)\n 

which is, of course, the coefficient off(k) in equation (4)], 

ajb = /"{fe)ti(l + X») - (1 - 5)X'«], 
and 

<r» » — ^ 2(1 + Xw) — (1 — 5)X'». 

Here the sign of cr* is unequivocally negative; but the sign of —and hence, by equation (20), 
of dk/dv —^remains indeterminate. Thus the indeterminancy remains even with the Tobin 
definition of disposable income. 

Actually, however, Tobin restricts his analysis to the case in whidi ^ is constant, and so con¬ 
cludes that dk/dir is unequivocally positive; Tobin [22, pp. 70 and 71-72]. This conclusion is 
also reached by Stein [18, pp. 461-63], though under somewhat different assumptions. 



726 


THE AMERICAN ECONOMIC REVIEW 


Hence if an increase in the rate of monetary expansion (and hence ir) 
should cause af{k) to shift upwards at the initial equilibrium position. 
A in Figure 1 [and this is the graphical meaning of <rT>0 in equation 
(20)], then the new point of intersection will be rightwards of A, which 
means that the long-run-equilibrium value of k will increase. Conversely, 
this value will decrease if the increase in ir causes a downward shift in 
(rf{k) in the neighborhood of point A. 

It should now be emphasized that the foregoing analysis has been based 
on a savings function whose form has been postulated, and not derived 
from considerations of utility maximization. If, however, the latter (and 
surely preferable) approach is followed, and if the individual is assumed 
to maximize his utility over an infinite horizon at a constant rate of 
subjective time preference 5, then it can be shown“ that the steady-state 
value of k is unaffected by a change in n and hence t. This is the immedi¬ 
ate consequence of the fact that under these assumptions the system 
cannot be in equilibrium unless the marginal productivity of capital 
equals the rate of time preference plus the rate of population growth; 
that is unless/'(^) = 5+«. And for a given 5 and «, this uniquely fixes 
k. Thi,s invariance of k would remain true even if S were not constant, 
but depended on k. But it would not remain true if S depended in some 
way on m —as would, for example, be the case if it depended on the 
ratio of wealth to disposable income. Nor, as we shall see at the end of 
Sec. 11 bdow, would it be true if money entered the production function. 

We have so far concentrated our attention on the effect of an increase 
in the rate of monetary expansion on the steady-state capital-labor 
ratio. Let us now consider its effect on the corresponding money-labor 
ratio, or m=MlpL. For this purpose let us divide (7) through by L and 
rewrite it as 

(23) ^ = X[/'(fe) + ^] •/(*). 

In tie case in which dk/dirKO, the effect of an increase in tt is un¬ 
equivocally negative: for it generates a decrease in both X and f(k), 
where the decrease in the former is caused by an increase in both com¬ 
ponents of the money rate of interest,/'(A)+x. If, however, dkfdrXiy 
then the effect is indeterminate: for on the one hand f(k) increases; 
whereas, on the other, because of the decline there may be a 

“ See the excellent article by Sidrauski [15]. The utility function must satisfy some addi¬ 
tional restrictions. 

In connection with the following argument, note that the assumption of a constant ^ is a 
very strong one, implying the existence of other invariances in the system as well In particu¬ 
lar, it implies that no matter what the form of the production function (assuming constant 
technology), the steady-state real rate of interest (though generally not the level of k) remains 
constant and equal to d-Hf. Similarly, it implies t]^t a shift in liquidity preference which does 
not affect the rate of time discount not affect the steady-state value of k, and hence will 
also leave the rate of interest invariant. 



LEVHARI AND PATINKIN: INVESTMENT BEHAVIOR 


727 


net decrease in the money rate of interest, thus causing X to increase. 
The nature of this indeterminacy can be seen more rigorously by differ¬ 
entiating (23) with respect to t to obtain 

dm ^ dk dk 

(24) 7“ = ^' • [/"(*) T- + l]/(^) + y\k) - • 

dT dir dir 

The foregoing technique can also be used to analyze the efEect of a 
shift in liquidity preference. For this purpose we assume that X also de¬ 
pends directly on a taste parameter a. That is, \=\\f(k)+Tr, a] where 
Xi (corresponding to \' above) is again negative and Xa positive. From 
(16) it is then dear that the physical-savings ratio or also depends on a, 
and that its partial derivative with respect to this variable is <ra= 
[s(x-l-»’) — (1—^)»]Xa, whose sign is indeterminate. This indetenninancy 
reflects the fact that an increase in a will, ceteris paribus, increase 
money balances, hence the imputed income from these balances, and 
hence total savings; but at the same time it will increase the amount of 
these savings diverted to the accumulation of real balances. 

It is dear from (10) that an increase in liquidity preference will not 
affect the steady-state value of x— for, by definition, it does not affect 
li. Hence the effect of such an increase on the steady-state value of h 
can be obtained by replacing the denominator of equation (18) by 
<T{k, X, a), and impUdtly differentiating this equation with respect to a, 
while keeping x constant. This 3 delds an expression identical with equa¬ 
tion (20), except for the replacement of dk/d-r and tr, by dkfda and 
a a, respectivdy. Thus tlw sign of dk/da is indeterminate. 

By using an argument analogous to that of equation (24), one can 
then show that dmfda is indeterminate if dk/da<0, and poative if 
dk/da^O. Thus a priori one cannot even say whether an increase in 
liquidity preference will increase long-run-equilibrium real balances. 
Note that this indeterminacy holds in the Tobin modd as wdl. For 
disregarding the imputed income from liqmdity services only enables us 
unequivocally to infer that o-a, and hence dkfda are negative; but this 
decrease in k causes interest to rise and output to fall—thus tending to 
decrease the amount of money demanded. Hence, if this tendency is 
sufiSdently strong, it can offset the initial rightward shift in the demand 
function for money caused by the increase in liquidity preference. 

6. Even though the effect of a change in x on the steady-state wlue 
of is indeterminate in the small, it can be shown that under the 
assumptions of the preceding section a sufficiently large decrease in x 
must decrease k. 

The argument will be carried out with the aid of Figure 2. The curve 
EE represents the relation between the steady-state '^ralue of k and the 
rate of price change x as given by (18). The slope of this curve is repre- 
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sented as positive in some regions and negative in others, to reflect the 
indeterminacy which was shown to exist in the preceding section. If the 
production fimction has the “neo-neo-dassical” form, then for each 
value of TT there exists one nonzero steady-state value of and the 
curve EE has been drawn accordingly.^® 

Let us now also represent on the left-hand portion of the abscissa 
the real rate of interest, f. Under perfect competition this equals the 
marginal productivity of capital, which has been assumed to be a 
decreasing function of k. Accordingly, we can represent this function in 
the left-hand quadrant of Figure 2 by the upward-sloping curve QQ. 
Under the assumption about the form of the production function made 
in the preceding paragraph, f(0)=^<x> and/'(oo)=:0, so that the curve 
QQ approaches each of the axes asymptotically. 

Now, as indicated in Sec. 2, in any equilibrium situation with zero 
storage costs of money—^and a fortiori in the steady-state—the yield 

^ The proof is as follows: Assume constant at vq in steady-state condition (18) and form 
the function 




m- 


n 

<r(^,To) 


(Since a(k)3tf(k)/kt this function is defined only for k9^0,) The derivative of this function 
with respect to is 


IT 

Now, w^e have seen in the preceding section that both and (under the assumption of an in¬ 

terest-inelastic demand for money) <rk are native; hence ^'(k) is negative. Hence is 
monotonically decreasing, so that there can at most be one value of k for which the steady-state 
condition is satisfied. Under the assumption that the production function has the 

“neo-neo-dassical” form, a(0) =» ^ and o(oo)—0; hence ^(0) >0 and ^( «>) <0, so that a solu¬ 
tion must exist 

In graphical terms this means that for every value of a point of intersection A exists In 
Figure 1, and the curve afik) —drawn as of the giv^ value of n —^must be above the ray nk 
leftwards of this p<wt, and below it ri^twards. 
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on money, — tt, must be less than the 3 deld on physical capital, r\ for 
otherwise liquidity considerations would cause everyone to shift out of 
the latter and into the former. This means that the steady-state level 
of k corresponding to any given value of — tt must have a marginal pro¬ 
ductivity greater than this value; in graphical terms, EE must be to the 
right of QQ. If we now make the further assumption that for every level 
of TT there does indeed exist a steady-state value of h, then it follows that, 
as TT approaches — oo, the curve EE must also approach the horizontal 
axis asymptotically. Thus a sufficiently large price decline must neces¬ 
sarily cause a decrease in ft. 

This conclusion has implications for the possibility, discussed by 
Tobin, that the steady-state value of k might correspond to a marginal 
productivity and hence real rate of interest which lies below some mini¬ 
mum level (say, fo) insisted upon by potential investors, while potential 
savers are quite willing to continue saving at this rate. In such a 
Keynesian situation (represented by point B in Figure 2) full employ¬ 
ment could not prevail. But the preceding argument implies that the 
monetary authorities could always solve this unemployment problem 
by carrying out a sufficiently deflationary policy. Thus, for example, if 
they were to cause prices to decline at the rate its, the resulting decrease 
in k would raise the real rate to rj, safely above the critical minimum.^^ 

In brief—and in somewhat oversimplified terms—by carrying out a 
deflationary policy, the monetary authorities siphon off savings into 
the accumulation of real money balances; hence by choosing a deflation 
of the appropriate severity, they can leave an amount of savings for 
physical-capital accumulation which is consistent with the minimum 
rate of return (and hence maximum capital intensity) insisted upon by 
investors. If unemplo 3 rment is caused by people “wanting the moon,” 
then the monetary authorities can indeed provide them with the moon. 

7. We have until now assumed that the system converges to a steady 
state, i.e., that it is stable. Let us now examine this assumption. The 
general analyas of the problem yields complicated expressions which 
can be evaluated only by placing additional restrictions upon the sys- 
tem.i® For simplicity, then, we shall limit our stability analysis to the 
case in which the monetary authorities decide upon a constant rate of 
price change, to, that they wish always to maintmn (i.e., out of the 
steady-state as well), and carry out tMs policy by making continuous 
adjustments in the rate of change of the money supply.^® From the 

“ Tobin [21, pp. 675,680-«811. 

See the references in footnote 20 below. 

The reader who is not interested in the technical analysis of stability conditions can omit 
this section without loss of continuity. 

This is the useful device employed by Johnson [7, p. 281], 
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logarithmic differentiation of the money excess-demand equation (7) 
we have 

X f 

(25) Y + 7 


hence the foregoing policy requires that the rate of change of the money 
supply at any instant of time be 


(26) 


X 1t 

iu = 5ro-l--— + — = iro + 
A y 


yf(k)k f'(k)k 

X m 


n. 


In the steady state A=0, so that the necessary rate is constant at 
H=‘iro-\-n, as in (10). 

In order to analyze the stability of the system under this assumption 
we substitute from (7) into (6) (again reflecting the assumption that 
the equilibrium conation in the money market is always satisfied), 
divide through by K, and rearrange terms to 3 deld the differential equa¬ 
tion 


^ k f(k) 

(27) _ = _ = __ |j[i 4- -j- f)] _ _ ^)} 

K k k 


or 


* 


(28) 


= a(A) {s[l -|- XO* -f- r)] — \(ji — sr)} — n. 


where ju is no longer constant, but instead varies in accordance with 
(26). Substituting, then, from this equation and rearranging terms yields 

k — n (r(k-,vo)fik) — nk 

k G(k-, fl-o) kGik; TTo) 

where 

(30) G(k-, to) s 14- (1 - s)aik)k\y"(k) -1- (1 - > 1, 

where s and X are functions of k and to, as above. Note that setting 
i=0 in equation (29) reduces it (as it must) to steady-state condition 
(18). 

Stability of the system in the small means that any chance increase 
(decrease) in k above (below) its steady-state level generates automatic 
market forces to return it to this level. Thus a necessary and sufficient 
condition for this stability is that d{k/k)/dk<0 in the neighborhood of 
the steady-state position. Carrying out this differentiation in (29) 3 delds 




in the neighborhood of the steady state. Hence the system is stable under 
our present assumptions if, and only if, <rt+(<r®/«)a'(^) is negative. Thus, 
as already indicated in our discussion of equation (20), the assumption 
that the system is stable provides information about the comparative- 
dynamics properties of the system. 

The economic interpretation of the foregoing stability condition is 
straightforward. A chance increase in k above its steady-state value 
will affect the level of capital intensity both by affecting the physical- 
saving ratio and by affecting the output (per imit of capital) out of 
which such savings are made. Hence if these influences are on balance 
negative, the degree of capital intensity k will be forced back to its 
original level. If, however, the increase in k causes a to increase (as wiU 
be the case if the demand for money is sufficiently elastic), and if this 
effect is strong enough to overcome the negative effect on average output, 
then the degree of capital intensity wiU be further increased, thus render¬ 
ing the system unstable. On the other hand, it is clear that under the 
assumption of an inelastic demand as made in Section 5, the system is 
stable. 

It should, however, be emphasized that this stability depends in a 
crucial way on the assumption that ir remains constant throughout 
the adjustment process. For assume that x increases. This causes a 
shift out of money and into commodities, tending to increase x even 
further. There is, of course, the countervailing force that the increase in 
the price level decreases the real value of cash balances, and thus tends 
to restore portfolio equilibrium. But in the absence of special assump- 
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tions, there can be no assurance as to which of these two forces will pre¬ 
vail.^® 

We now note that the foregoing mathematical development implies 
that the basic dynamics of the system can actually be analyzed in the 
usual manner in terms of the curves and nk in Figure 1—even 

though these curves do not take account of the compensatory monetary 
policy described by (26). In particular, equation (29) implies that the 
sign of k is always the same as that of the difference between these two 
curves; the compensatory changes in ii do influence but only to make 
it smaller in absolute value than this difference. 

Again, the stability condition described by (^2) will be satisfied if, 
and only if, <T{k]To)f{k) cuts nk from above. For form the function 
z^<T{k\T^f(k)—nk^ divide it through by k, and differentiate w^zjk 
—<r{k\wo)a{k)’-n with respect to k. Evaluating the resulting derivative 
at equilibrium point A in Figure 1—at which 0—we then have 


(33) 


dw 

sign — = sign 

d K 





dz 

^^Tk 


— sign {aka{k) + vc^ik)]. 


Hence, z will be positive immediately to the left of A, and negative im¬ 
mediately to the right—if and only H dz/dk is negative when evaluated 
at point A ; that is, if and only if a negative sign obtains in (32). 

An immediate implication of this argument is that under the assump¬ 
tions of Section 5, the system is stable in the large as well as in the small. 
For, by the argument of footnote 6, <r{k-,To)f(k) then lies above (below) 
the ray nk at any point to the left (right) of point A in Figure 1. Hence 
there always exist forces pushing k toward the steady-state value, which 
must exist. 

8. Let us now consider the implications of the foregoing discussion 
for the question of the neutrality of money in the context of the steady 
state. By such neutrality we mean that monetary changes do not af¬ 
fect the steady-state value of k and hence real rate of interest. As we 
shall, however, see below, there are some problems with reference to 
this definition. 

As has already been emphasized in the literature,® there are two dif- 


Cf. Tobin [21, pp. 682-84]. For a detailed discussion of stability conditions in a model 
with a variable x, see Sidiauski [15] [16], For a corresponding discussion with respect to a some¬ 
what different model, see Stein [18, pp. 458-61]. In the Sidrauski anal)^ a vital role is played 
by another factor from whidi we have here abstracted—^namely, the way in which price expec¬ 
tations are formed. 

“ See Marty [11, p. 56] and Tobin [22, p. 69]. 
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ferent aspects of this question: the influence of the absolute quantity of 
money (and hence the absolute price level) on the steady-state path, 
and the influence of the rate of change of money (and hence the rate of 
change of this price level) on the path. From steady-state condition (12) 
we see that the long-run equilibrium value of h depends only on the 
latter. From this it follows that if at any point on the steady-state path 
the quantity of money should (say) double, and if subsequently the 
monetary authorities should continue with the same rate of monetary 
expansion as before—then the long-run equilibrium value of k will not 
be affected. Hence, by (23), neither will the corresponding equilibrium 
value of m. All that will occur is that immediately after the doubling of 
the quantity of money there will, by (6), be a positive real-balance ef¬ 
fect which will increase the demand for commodities and thus cause the 
price level to rise faster than usual with consequent effects on k\ but if 
the system is stable, this more rapid rise in prices will continue only 
until it has reduced the real value of cash balances (and hence demand 
for commodities) to what they otherwise would have been—at which 
point the system will have returned to a long-run equilibrium with the 
same value of x, and hence k and m, as before, but with an absolute price 
level twice its previous height. 

Thus in this sense—which corresponds to that of the traditional 
quantity theory, with its emphasis on the fact that there can be no real 
consequences of a change in the monetary unit—^money is neutral. On 
the other hand, as equation (20) shows, money will not generally be 
neutral in the second sense. Basically, this is a reflection of the fact that 
different rates of expansion of the money supply imply different rates of 
return on the holding of real balances, and hence different decisions as 
to the optimum combinations of the assets (real balances and physical 
capital) which the individual chooses to hold. Hence the eqifllibrium 
amoimts of these assets in the economy will in general also be different. 

Only if the scale and composition effects of equation (20) exactly off¬ 
set each other wiU money be neutral in the second sense too. In this 
special case the increase in ju leaves h and hence the real rate of interest 
unaffected, and merely causes the money rate of interest to increase by 
the same amount that tt does. This is the conclusion associated with the 
traditional discussions of the neutrality question.^ 

But what must now be emphasized is that even in this “neutral” case 
the increase in /t and hence t wiU affect the steady-state level of some 

Cf., e.g., Lemer [10 pp. 329-30]. Fisher himsdf did not bdieve that the money rate in¬ 
creased by the full extot of the rate of price increase—^but only because he attributed imper¬ 
fect foresight to individuals (Fisher [4, pp. 43-44]). 

The fact, shown above, that the r^ rate of interest will generally be affected by a monetar>^ 
expansion has been instructively demonstrated within the framework of the more fanuliar 
IS-LM diagram by Mundell [12] [13). 
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of the real variables of the system. For it is dear from (24) that it is 
impossible for both ife and m to remain invariant under a change in x. 
Thus in the case just discussed the increase in the money rate of interest 
■wiU decrease the demand for money and hence Correspondingly, 
by (5), it will change real disposable income. Conversely, if we define 
“neuti^ty” as a change which does not affect per capita real disposable 
income, then it is dear from (5) that it must affect either k and/or m. 
More specifically, substituting ju=t+» into (5), converting it to the 
intensive form yj,=y+w(x+»+r), and differentiating with respect to 
x3delds 

dvz) dA r dk~\ . dm 

(34) ^ =/(*)- + », 1 + f\k) -\+[r+n +/'(*)] —. 

dir dT L cLt 

Hence, taking accoimt of (24), it is possible to have a case in which 
dyDldir=dmfdT=0 and dk/dTr>0; it is also possible to have a case in 
which dyDjd'ir=dkldT=0 and dm/dT<0; but is is not possible to have 
a case in which dyold'K—ikldTc=dnildT=^ 0. 

In sum, once we indude money services in the definition of income, 
it is impossible for a variation in Ae rate of change of the money supply 
to be neutral in the sense of leaving invariant all the real variables of 
the system. 

We condude with some brief comments on shifts in liquidity prefer¬ 
ence. As we saw at the end of Sec. 5, such a shift wiU generally affect 
the steady-state levd of k. This, however, should not reaUy be inter¬ 
preted as a deviation from the neutrality of money. For in system (6)- 
(7)—as in most growth models—^physical savings and investment are 
assumed to be identical. More spedficaUy, individuals are assumed to 
make decisions only as to savings, which are then transferred directly 
and without any friction into investment. Now, it is dear from (6)-(7) 
that a shift in X represents not only a shift in the demand for money, 
but also (through the influence oiM/pm equation (6)) a shift in physical 
consumption and hence savings. Hence it is perfectly in keeping with 
the classical and neoclassical tradition to condude that such a shift 
wiU generally affect the real rate of interest. 

Conversely, a neutral shift in liquidity preference could take place in 
a growth model which permitted individuals to make independent 
savings and investment dedsions, and which assumed that the shift in 
liquidity preference simultaneously and directly affected these dedsions 
in offsetting ways. This, of course, is what would take place in such a 

^More specifically, sabstitatmgtfife/iiT’-Oia equatioa (24) yiekis 


— \'m < 0 . 
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model if the shift in liquidity preference were to be accompanied by 
simultaneous and equi-proportionate shifts in the demands for con¬ 
sumption and investment commodities, respectively. 

9. We consider finally the implications of the foregoing analysis for 
one aspect of the problem of optimum growth: namely, the choice of a 
path with the highest constant levd of utility per unit of time. As has 
been emphasized in the literature, such a steady-state path is not neces¬ 
sarily an optimum one in the sense of maximizing total utility over the 
entire economic horizon: for if there exists positive subjective time pref¬ 
erence, total utility could be increased by consuming some of the capital 
in this initial steady-state path, and then settling down to another such 
path at a lower levd of consumption. Neverthdess, since the problem 
has been much discussed in the literature, it is worthwhile commenting 
briefly upon it. 

Just as in the preceding discussion of the nature of neutrality, the 
major point here is that this utility now depends not only on physical 
consumption, but also on real money balances. By definition, per capita 
physical consumption is 

(35) c(k) =f(k)-am, 
which in the steady state reduces to 

(36) c(k) = f(Ji) — nk. 

Hence the relevant representative utility function is 

(37) U = U{c,m) = U\f(k) - nk, m], 

and the necessary condition for utility maximization is that 

(38) dU= Ui- {/'(A) - n]dk -h U^m = 0 

for aU possible difierential movements dk and dm. Assuming non-satiety 
of commodity consumption (i.e., Z7i?^0), this condition will be satisfied 
if and only if the equations 

(39) f{k) - « = 0 

(40) Ui\fik) - nk ,«] = 0 
are simultaneously satisfied. 

In the usual discusdon of optimum policy, it is assumed that the 
policy authorities are free to fix certain parameter(s) so as to satisfy the 
appropriate utility-maximizing conditions. So far we have assmned that 
the only poIi<y parameter is y,, or, equivalently, w. Let us, however, now 
assmne that the authorities control yet another parameter, j8(represent- 
ing, say, fiscal policy), which also affects the overall-savings ratio s. 
This means that this ratio is now represented not by (17), but by s 
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= H\j'(Ji),—v, /3]. In principle, then, equations (18) and (23)—with (t 
now assumed to depend also on jS—could be solved out for h and m as a 
function of the policy parameters jS and w; and these solutions could then 
be substituted into equations (39)-(40). This would give us two equa¬ 
tions to be solved out for the two parameters v and /3, whose solutions 
would, of course, be the optimum values of these parameters. 

Thus these assumptions lead to the usual Golden Rule (39); namely, 
that the optimum policy is that which generates a level of k whose 
marginal product equals the rate of growth of the economy. The as¬ 
sumptions also lead to the conclusion that the optimum real quantity 
of money is that which renders its marginal utility equal to zero— 
which, under the present assumptions, is also the marginal cost to so¬ 
ciety of producing real outside-money balances. This satiety level of 
balances can be assumed to be achieved when the alternative cost of 
holding money, as measured by the money rate of interest, i, is also zero. 
Since j=/(^)-i-ir, it follows that the optimum rate of price change 
under these conditions is —x=/(^)=»- That is, the optimum rate of 
price decrease equals the rate of growth of output. Correspondingly, 
optimum monetary policy calls for a constant quantity of money; i.e., 
lj,=ir+n—0 (cf [11, p. 57] and [7, p. 284].) 

Within the context of our model, however, a more interesting question 
is the nature of optimum policy when—as in the analysis of the preced¬ 
ing sections—the authorities are free to determine only the parameter t. 
Formally, this means that (39)-(40) could be reduced to two indepen¬ 
dent equations in the ^gle parameter x; correspondingly, it would not 
generally be possible to fix a value for this parameter which could 
simultaneously satisfy both equations. 

The econonoic implications of this argument can be made clearer by 
first rewriting maximum condition (38) as 

dU . ,dk dm 

(41) = Ui- [/'(fe) -n] — +U2-— = 0. 

dir air dir 

From (24) it is clear that dmldw generally differs from zero; hence it is 
equally clear that the rate of price change t that the monetary author¬ 
ities must impose in order to satisfy (41) is not generally the one that 
will generate the steady-state capital-labor ratio k specified by Golden 
Rule (39). Conversely, and more to the point, the authorities would not 
generally be acting in an optimum manner if they made use of their 
policy parameter x to bring the economy to a position in which this 
Rule would be satisfied. In brief, since by assumption the individual 
also derives utility from the hol din gs of cash balances, the proper choice 
of X must take account of its influence on these holdings as well as on the 
level of physical consumption. 
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In a similar way condition (41) implies that, if dk/dir^^d, then“the 
optimum is reached at a point where that is, at a point where 

real balances are not at their satiety level. This reflects the fact that in 
the present context—^in which the individual is constrained to remain at 
a constant level of utility—there is, in fact, a social cost attached to 
increasing m by decreasing for the latter decrease may also decrease k, 
hence /(&), and hence per capita physical consumption. This argument, 
however, cannot be carried over to the case in which the individual is 
free to maximize his utility over the entire time horizon without being 
subject to the foregoing restraint.®^ 

III. Money as a Prodticer’s Good 

10. Let us now briefly consider the alternative of treating money as a 
producer’s good. By this we mean that money is held only because it 
enables the economic unit in question to acquire or produce a larger 
quantity of commodities, in the usual sense of the term. On the other 
hand, money holdings per se are assumed not to generate any utility.^ 

One way of carrying out this approach is to analyze the demand for 
money by means of the usual techniques of optimum-inventory theory 
However, though we are now indeed considering money as an inventory, 
we shall adopt the analytically simpler (though less precise) technique 
of directly introducing the real quantity of money into the production 
function. In particular, we shall assume that all money balances are 
held by the business sector of the economy, whose production function 
has the form Y=G(K,L,M/p), which is again assumed to be linearly 
homogeneous in all the variables. This fimction can be interpreted as 
reflecting the assumption that just as production depends on fixed 
capital, so it depends on working capital. Thus real money balances can 
be considered just like any other inventory which enters into the pro¬ 
ductive process. Note that within the context of steady-state growth (in 
which the increase in total output is the result of an increase in the 
number of firms in the economy, each producing the same amount) the 
assumption of linear homogeneity can hold even if there should be 
intrafirm economies of scale in connection with money balances [cf. 14, 
pp. 87—88]. 

In somewhat more concrete—and more familiar—^terms we can as¬ 
sume that an economy without money would have to devote effort 
(read: labor and physical capital) in order to achieve the multitude of 

** We are indebted to Miguel Sidrauski for very bdpful comments on this section. We are 
also indebted to Milton Friedman and Hirofunii Uzawa for pointing out an erroneous intetpre- 
tation of the optimum which appeared in an earlier draft. 

” For further clarification of this distinction see [14, pp. 146-47J. 

“ Cf. Baumol [1], Tobin [20], and Patinkin [14, Ch. VII]. Note that this approach is applic¬ 
able to household as wdl as to firxns. 
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“double coincidences”—of buyers who want exactly what the seller has 
to offer—on which successful barter is based. Hence the entrance of 
money into the production function reflects the fact that it frees labor 
and capital for the production of conunodities proper. This is an alter¬ 
native expresaon of the greater specialization and exchange which 
money makes possible. At the same time, we continue with the assump¬ 
tion that money is of the outside type, without any costs of production 
or administration. 

In any event, an immediate implication of our present approach is 
that the imputed services of money balances should not be included in 
disposable income. For these services are already reflected in the in¬ 
creased output of commodities which these balances make possible, so 
that it would be double counting to take account of them again in our 
definition of income.*^ On the other hand, the changes in the real value 
of cash balances generated by changes in the price level should be re¬ 
flected in disposable income; for even though all money balances are 
assumed to be held by firms, these gains and losses can be assumed to 
be passed on to households. Hence the definition of disposable income is 
once again that specified in equation (1) above. Similarly, and in analogy 
to (2), the rate of capital accumulation is 

(42) it = G (it, L,^ - (1 - j) j^G^if, -b -^0 - x) 

Under steady-state assumption (10), this can be written in the intensive 
form 


(43) sg(Jk, «i) ■+• (j — !)»«« = nk, 

where y—g{k,m) is obtained from the foregoing production function by 
dividing it through by L. Note that equation (43) can be rewritten as 

\)fnn 
m) 

where, as the reader can readily verify, a*{k,Tr)=s+{s—l)mn/gik, m) 
is the appropriate physical-savings ratio. Thus (44)—and hence (43)— 
are entirely analogous to (4). 

On the other hand, we are no longer free to describe the demand for 
money balances by equation (3). For the treatment of these balances as 
a factor of production implies that the demand for them is determined 
by the marginal productivity principle. Now, the marginal advantages 
which a firm obtains from holding a unit of real money balances con¬ 
sists not only of its mar^nal physical product, but also of the m ar g inal 




gik, m) = a*(k, T)g(k, m) = nk. 


(44) 


s + 


{s - 


” [14. pp. 160-61]. 
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capital gains, —ir, that can be earned by virtue of any anticipated price 
dedine.*® Hence, since the prices of physical capital and real balances 
are, by definition, each equal to unity, the relevant marginal condition 
is 


(45) gk(k,m) = gm(k,m) - r 

where gt( ) and g„() are the partial derivatives of g () with respect to i 
and m, respectively. 

In general—and even in the case of a simple, Cobb-Douglas produc¬ 
tion function—equation (45) cannot be solved explicitly for the demand 
for real balances jre as a function of k and t. Nevertheless, by implicit 
differentiation of (45) it is possible to show that the partial slopes of m 
with respect to these variables have respectively the same signs as in 
(3)—or, rather, (23). 

For liiis purpose let us first define the function 

(46) k, t) s m) — g„(k, m) + t, 
whose partial derivatives are thus 

" gkm gmm 

(47) gkk — gmk 

4't = 1 , 


where gkm, gkk, etc. are the respective second-order partial derivatives of 
g( ), and where by the assumption of continuity gkm=gmk- By the as¬ 
sumption of diminishing marginal productivity, gkk and gmm are both 
negative. Under the further assumption that the factors are cooperant 
(as is, for example, the case with a Cobb-Douglas ftmction), gkm=gmk 
is positive. Using these assumptions in (47) implies ^*,>0 and ^k<0. 
Differentiating (46) partially implidtly then 3 delds 


(48) 
and 

(49) 


dm 4'k 

dk yf/m 



dv yj/m 


As the reader can verify, these are also the signs of the corresponding 
slopes of demand function (23). 

Returning now to the definition of disposable income in the present 
case, we note that from one viewpoint it is actually closer to definition 


“ Of. footnote 2 above. 
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(5). For substituting from (45) into (1) we obtain 
M 

Yd = Y + — 0i-T) 

I M 

= F-i- (n + gh — gm) = FH- ill + r — g„). 

P P 

Thus just as in the case where money is treated as a consumer’s good, 
the definition of disposable income can be written without explicit 
reference to ir. The interpretation of this is analogous to that presented 
in connection with definition (5): since the price rise is anticipated, the 
loss it generates in the real value of money holdings must (at the mar¬ 
gin) just equal (and hence be representable by) the net gains in produc¬ 
tion that these holdings make possible—^which in the present case equals 

The steady-state values of k and m —for any given value of ir—are, of 
course, obtained by the simultaneous solution of (43), (45). Clearly, per 
capita output in this steady state wiU be greater than or equal to the 
corresponding output in a barter economy with the same level of k : for 
firms in the monetary economy always have the option of carrying out 
production without the use of money. 

11. As before, our major concern is to analyze the effect on the steady- 
state values of k and w of a change in n and hence v. If (45) could be 
solved for the demand for»» as a function of k and ir, then this function 
could be substituted in (43) and the analysis could proceed as in Sec. 
4r-5 above. As we have however already noted, in general such a solu¬ 
tion cannot be obtained. We can therefore only resort to an implicit 
differentiation of system (43), (45) with respect to x. 

Assuming for simplicity that s is constant and carr 3 dng out this dif¬ 
ferentiation, we obtain the system of equations 

(51) [jg* - »] — + [jgm + (j - 1)«] — = 0, 

dw ATT 

/-.-IN r , T 1 

\521 T r gfcmj ~~Z “ 1* 

OX dir 

Solving by use of determinants then yields 

dk + (i - 1)» 


dm sgk — n 
dv A 
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m 



Figure 3 


where 

(55) A = [Sgk - Mjkmm - ffen] - [jgm + (j “ l)»][gm* “ gkk]. 

As the reader can readily verify, the assumptions made in connection 
with (47) above are not sufficient to determine the signs of the expres¬ 
sions sgk—n and 5g„H-(5—1)», and hence of the derivatives (S3)-(54). 
This indeterminacy is interpreted graphically in Figure 3. The curve 
mm in this diagram represents the locus of all points which satisfy (45) 
for a given value of ir. By (52)—or (49)— its slope is positive. On the 
other hand, the slope of the curve representing (43)—^which can be seen 
from (51) to be equal to — [5g*—»]/isgm+(5—1)»]—cannot be specified 
a priori. Correspondingly, in the neighborhood of the original long-run 
equilibrium position E, the slope of curve (43) can be either negative 
(cicj) or positive—^and in the latter case it can cut mm from either above 
(cjcj) or below (cacs). Now, by (49) an increase in ir causes a downward 
shift in mm to (say) m'm'. On the other hand, it is dear from (43) that 
it does not affect the cc curve. Hence the effect of such a shift on the 
steady-state values of the system depends on the shape of cc, and on 
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whether accordingly the system is brought to point Q, R, or T. Further¬ 
more, as we shall see below in terms of a different graphical analysis, the 
correspondence principle does not enable us to eliminate any of these 
alternatives. 

Despite this indeterminacy, there are two analogies that might be 
noted between the foregoing results and those obtained in the case where 
money was assumed to be a consumer’s good. First, we saw from (20) 
and (22) that even for a constant s, the sign of dk/dT could not be de¬ 
termined without making some assumption as to the elasticity of de¬ 
mand for money, and this is analogous to the influence of gm on the sign 
of dk/dx in (53). Second, from the fact (demonstrated in the preceding 
section) that the slopes of the demand function for money have the 
same agns, whether it is considered a consumer’s or producer’s good, it 
follows that there are also certain common relationships between the 
signs of dtnfdx and dk/dx. In particular, differentiating the excess-de¬ 
mand equation for money, yffim k, x) = 0, totally with respect to x, we 
obtain 

dk 

'hi— + fT = 0 , 

dx 


dk 4'r 

dx 

of the slopes of the money-demand 
functions as shown in (48)-(49) means that in both cases — 
and <0. Hence in both cases if dk/dx^O, then dm/dx<0; and 

if dm/dx^Q, then dk/dx>0. On the other hand, if dk/dx>Q, then the 
dgn of dtn/dx is indeterminate; similarly, if dm/dx<0 then the sign of 
dJi/dx is indeterminate. 

These relationships have already been noted in the preceding case in 
connection with the discussion of equation (23). They can also be direc¬ 
tly derived from Figure 3, If the increase in x decreases k (i.e., generates 
a new equilibrium position on m’m' leftwards of the vertical line AA), 
then it must also decrease the equilibrium value of m. On the other hand, 
if it shifts the system to an equilibrium position rightwards of AA, then 
nothing can be said about the direction of change in m. Corresponding 
statements can be made, mudatis mutandis, for shifts to equilibrium posi¬ 
tions above and bdow the horizontal line BB. 

Let us now see if it is possible to make some additional “reasonable” 
assumptions that will enable us to determine the si gns of derivatives 
(53)-(54). Consider first sgm-}-(j—1)» and let us divide it through by 


dm 

fm—-1- 

dx 


(56) 

which we rewrite as 

(57) 

The equality between the sign 


dm 

dx 
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thus yielding 5+(s—l)»/gm. From (42) and (10) we know that 
total steady-state physical savings in the present model are 


(58) £ =5p= F-(l-j)^F-l-jre) 

M 

= jF-h(j-l) —M. 

P 

The addition to physical savings when physical income increases is then 


(59) 


dSp 

Tv 


= ^ “I" (5 — 


1 ) 



dY 


n. 


This can be assumed to be positive, though—unlike the situation with 
respect to the physical-savings ratio a —this is not a necessary character¬ 
istic of the steady state. Now the derivative d{Mlp)ldY can be inter¬ 
preted as the additional real balances needed for an additional unit of 
output, which is nothing else but the reciprocal of g^. It then follows 
that J+ {s— \)n/gm, and hence ^g»,+(s—1)», can be assumed to be posi¬ 
tive. 

This, however, does not enable us to determine the signs of the de¬ 
rivatives in (53)-(S4). Because for different—though quite “reasonable” 
—^values of the variables, the expression sgk-n —and hence the slope of 
cc in Figure 3—can be either positive or negative. 

We also note that this indeterminacy is not removed by assuming 
that the system is stable. As will be shown in the next section, under the 
assumption of a compensatory monetary policy which keeps ir con¬ 
stant, such stability once again means (in terms of Figure 1) that the 
physical-savings curve a=ff*(^;iro)g(ft, m) [see equation (44)] cuts the 
ray nk from above. Hence at the level of k corresponding to long-run 
equilibrium position A in Figure 1, a change in ir will cause the physical- 
savings curve to shift vertically by an amount equal to 

d% 8m 

(60) •— = ;tr(*, ir)g(i, fk) -1- a*{k, v)gjjk, m) -- 

dit dir 


From the definition of <r* in (44) we obtain er*= [(s—l)s/g^](g—mgm)- 
dm/dir. Since this expression is being evaluated for a fixed value of k, it 
follows from (49) that dm/dT<0. By the assumed nature of the produc¬ 
tion function, we also have that output g exceeds factor-share mgm- 
Thus <r *—and hence the first term of (60)—is positive. In terms of §5, 
this reflects the fact that under our present definition of disposable in¬ 
come and assumed constancy of s, an increase in v causes only a poative 
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composition effect. But in contrast with §5, it is no longer true that 
sign <i 2 /iir=sign a*. For the decrease in m generated by the increase in 
TT also decreases the output out of which physical savings are made; and 
this is represented by the second—and negative—term in (60). Thus 
whether the physical savings curve <Tg{k, m) rises or fails in the neigh¬ 
borhood of point A —and whether, accordingly, dk/dz is positive or 
negative—depends on which of these two forces predominates. 

For much the same reason it can be shown that, unlike the situation 
in Sec. 6 above, this indeterminacy continues to prevail even for a 
“large” price decrease. For the equaUty between the real rate of interest 
and the marginal productivity of capital is now expressed by the re¬ 
lation r=gk{k, m)-, hence there exists a curve QQ for every value of m. 
Once again, as shown by (49), the greater the rate of price decrease, the 
greater the demand for money m as of any given level of k\ hence (as¬ 
suming the factors to be cooperant) the more the marginal productivity 
curve QQ shifts leftwards in Figure 2. Hence the fact that QQ is as}nnp- 
totic to the Z-axis as of a given value of m does not enable us to draw 
any inferences about the behavior of EE as tt decreases indefinitely. 

In a s imil ar way it can be shown that—^in contrast with the situation 
at the end of Sec. 5 above—the steady-state level of k will be affected 
by a change in x even in the case in which the savings function is derived 
from maximizing utility over an infinite time horizon at a constant rate 
of subjective time preference 5. For the necessary equality between the 
marginal productivity of capital and 8+» in this case is expressed by the 
equation gk(k,m) — S+n, which no longer fixes the value of jfe.®® 


12. Let us continue to assume that s is constant, and consider the 
stability properties of the model. Dividing (42) through by K and con¬ 
verting it to the intensive form yields the differential equation 


(61) 


^ g(k,m) m 

— = J— - -1- (^ — 1) (m - x) — 


For simplicity, let us again restrict the analysis to the case in which the 
monetary authorities continuously adjust /i so as to keep tt constant 
throughout the dynamic process. The implications of this policy in the 
present case can be seen by first differentiating (45) with respect to 
time under the assumption that ir is constant at jto to yield 

(^2) “I” *“ ^mm)w = 0, 


Since writing tins section we have learned that Uzawa [23] has presented a growth model 
in which money enters the production function. Uzawa derives savings behavior from utility 
maximization and is thus able to determine the sign of dm/dv as n^ative and dr/doc as positive; 
but the sign of dk/dv remains indeterminate. 
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and then making use of the fact that, by definition, 


= /£ — T — W. 


Substituting accordingly from (62) into (63) we see that the necessary 
rate of change of the money supply at any instant of time is 


M = TTo + » H- 

m 


= 5ro + w + 


^ imk ^ 

m gmm — gkm k 


Substituting from (64) into (61) and collecting terms then yields the 
difierential equation of the system as a whole 

. 5—-- \-(s-l) — n-n 

. -X k k k 


H{kf m) 


where 


fn) = 1 + (1 — s) 


gkk gmk 
gmm gkm 


Once again, the system is stable in the small if and only if 


when evaluated at the steady-state position. Now, by (44) the numer¬ 
ator of (65) is zero at this position, while the denominator is always posi¬ 
tive. Hence, by the same argument as in Sec. 7 above, we have 

,r ..1 


(68) sign ■ 


,r 8ik,m) m 

d s - \- {s — 1) — n — n 

^ k k w. 


= sign 


kgk — g Sgm + (S - 1)» ^ 
A* k dk 


(s — l)w»“ 


where dm/dk>Q by (48). Since the share of any factor is assumed to be 
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less than the whole (i.e., every factor has a positive marginal product), 
the term hgk—g is negative, (This is actually the argument which also 
lies behind the negative sign of a\]t) assumed in Sec. 5 above.) But this 
is not enough to determine the sign of the right-hand side of (68), which 
mi g ht be positive. Thus the stability of the present model cannot be 
unequivocally affirmed even under the simplifsdng assumptions of a 
constant 5 and v. 

This possible instability can be interpreted economically as follows: 
A chance increase in 4 (m constant) will decrease average output in the 
usual manner, and thus tend to be self-corrective; this is represented by 
the negative expression s(kgic—g)/k^ in (68). But m cannot remain con¬ 
stant; for the increase in k decreases the real—and therefore money— 
rate of interest and thus generates an increase in the input of m. (See 
equation (48).) Hence average output and hence physical savings will 
tend to increase. It follows that if this latter influence is sufficiently 
strong (i.e., if is sufficiently large), k will be driven ever farther away 
from its ori^al steady-state value. 

We note finally that the foregoing stability condition is once again 
capable of a rimple graphical interpretation. In particular, by applying 
the argument at the end of Sec. 7 above, it can be shown that the right- 
hand side of (68) will be negative if and only if the physical savings 
curve z—<r*(k;ir^g(k,m) defined by (44) intersects the ray nk from 
above. As we have seen, however, in our discusrion of equation (60), 
this fact does not enable us to determine the comparative-dynamics 
properties of the system. 

13. Consider finally the implications of the present model for opti¬ 
mum growth in the sense of Sec. 9. As in the analysis of that section we 
distinguish between the case in which the policy authorities control 
both jtt (and hence ir) and s, and the case in which they control only jti. 

The entrance of money into the production function does not change 
the basic fact that the level of per capita investment (physical saving) 
necessary to maintain a constant capital-labor ratio is nk. Hence any 
steady-state levd of consumption, c, must satisfy the relationship 
c=g(k, m)—nk. By taking the ffifferential of this function, the reader can 
establish (along the lines of Sec, 9 above) that a government which has 
at its disposal the policy parameters t and j will maximize c by choosing 
values of these parameters—and thereby k and m —^which simulta¬ 
neously satisfy the Golden Rule (which in the present case has the form 
gi(k, m)—n=0), and satiate money balances (i.e., g«,(jfe, ot) = 0). Equa¬ 
tion (45) then implies — ir=», from which it follows once again that 
opt imum policy calls for keeping the quantity of money constant. 

As before, a more interesting question is the nature of optimum policy 
when the authorities control only x. The necessary condition for maxi- 
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mum steady-state consumption, nam ely 
. dc dk dm dk 

(69) _ = + 0 

ttTT (Lt dir dw 


(wliich is seen to be similar to (41)), then implies that the ordinary 
Golden Rule will not be valid except in the special case where dmfdT— 0. 
Generally, however, per capita consumption can be increased when gu 
=« by changing tt so as to increase m and thereby per capita produc¬ 
tion. Similarly, only in the case in which will maximum welfare 

imply the holding of cash balances which are so large that gm=0. The 
interpretation of these results is entirely analogous to the one presented 
of the corresponding results in Sec. 9 above—^including the restrictive 
sense in which “optimum” is being used here. 

^Actually, equation (69) can be interpreted as a generalized form of 
the Golden Rule.*® Specifically, a necessary condition that a policy 
parameter be at its optimum steady-state value is that any different^ 
change in the parameter generate an increase in per capita capital and 
hence output (dy) which is just equal to the increased output that must 
be devoted to maintaining a constant capital-labor ratio (ndk) : for if 
the former should exceed (fall below) the latter, it would be possible to 
increase steady-state consumption by changing the parameter so as to 
increase (decrease) k. It is this necessary condition which is reflected in 
the requirement of (69) that dyfdT=gt(,dkfdir)+gm{dmldT) =n{dkldir). 

By making use of the results of Sec. 11, we can greatly simplify equa¬ 
tion (69). In particular, substituting from (S3)-(S4) into (69) reduces 
the latter to gk—gm=n- From (45) it then follows that —9r=«, which in 
turn implies jLt=0. Thus constancy of the nominal quantity of money 
represents optimal monetary policy even in the case in which the govern¬ 
ment controls only/a! On the other hand, this constancy does not have 
the same connotation in this case as in the preceding one. For since 
under our present assumptions the Golden Rule g*—«=0 does not 
generally obtain, neither does satiety of money balances gm—0. Cor¬ 
respondingly, the real rate of interest in this optimum will generally be 
greater than n, and hence the money rate of interest greater than zero. 

If we now make use of the relation g*—g«=» in (69), we see that it 
implies that dk/dir=—dmld]r in the optimum steady-state. This in 
turn reflects a more basic relationship that obtains in the present modd 
(as well as, mutatis mutandis, in the ordinary Solow model) for any 


*0 The remainder of this section rq)resents the outcome of extremely helpful discustions at 
M.I.T., in which James Mirrlees first panted out how (d9) could be amplifi^ by sabstitution 
from (S3H54), and Robert M. Sdow and C. Christian von WeizsScfcer thor mterpreted the 
result by showing that the model was characterized by the underlying relationdi^ (70). We 
are greatly indebted to them for th«r most valuable hdp. 
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steady state. In particular, substituting g{k, m) from steady-state 
condition (43) into the definition of steady-state consumption 
c==g{k, m)—nk 3delds 


(70) 


c 


1 - 5 




n(k -h m). 


That is, per capita steady-state consumption is proportionate to per 
capita total wealth, Hence c is maximized with respect to v when 
this wealth is also so maximized, which means ik !And 
from this fact we could then directly deduce from (69) that the optimum 
steady state is characterized by the relation gt— 

Note that this relation obtains only on the assumption that s is con¬ 
stant. In the more general case in which s depends on r^fik )—and a 
fortiori in the case in which it depends also on — tt, as in (17) above— 
maximum consumption would not generally coincide with maximum 
wealth in (70). Correspondingly, we would then have to remain with 
the general optimum relationship described by (69). 

We note finally that since the analysis of Sec. 9 deals with the maxi¬ 
mization of utility derived from two separate goods, the foregoing 
argument cannot be carried over to it—even under the assumption of a 
constant s. 


IV. Some Concluding Remarks 

14. The analysis of this paper has been presented as dealing with the 
effects of the rate of monetary expansion on the growth path of the sys¬ 
tem. Actually, however, its concern has been with a monetary expan¬ 
sion used by the government in one specific way—^namely, to finance 
transfer payments. Indeed, these transfer payments, n{MIp), appear as 
a component of disposable income both in definition (1) and in defini¬ 
tion (5). 

This suggests that the effects of a monetary expansion differ in ac¬ 
cordance with the use which the government makes of the money which 
it prints. Let us illustrate this point by considering the model of Part II 
and assuming that the government uses the newly issued money for 
three different purposes: transfer payments, consumption (expenditures 
from the current budget on goods and services), and investment (cor¬ 
responding expenditures from the development budget). Let the re¬ 
spective proportions in which the money is spent for these purposes be 
qr, qc, and qo, where, of course, aU the q's are greater than or equal to 
zero and 2 r+?c+? 2 >=l. (We deal only with the case of a monetary 
expanaon; in the case of a monetary contraction, qo—qD=0 and ?r= 1, 
by definition.) 

An immediate implication of these assumptions is that the definition 
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of disposable income is now 


/.,.s T, ... ^ MM 

(71) Fd = F 4- grft- V -1- (r + It) 

P P P 

... mm 

= F + jrM-h r —. 

P P 

That is, income from transfer payments is only qTfi(M/p); on the other 
hand, the loss on real balances generated by a price change and the im¬ 
puted income from the services of these balances remain the same as 
before. It follows that the equilibrium condition in the commodity mar¬ 
ket is now—^instead of (6)— 


r MM 

(72) (1 - .r) F(K, L) + qTVi- + r- 
L P P 

-h - — (r + tt) -h = F(K, L), 
P P 

where qcn(M/p) represents the government’s real demand for consump¬ 
tion commodities. Note that the government’s demand for investment 
commodities does not appear separately in the equation, for it is already 
included in K. 

Substituting the money demand function (7) into (72) and carrying 
out similar operations to those used in Sec. 4, we can reduce (72) to the 
form (18), wWch we rewrite as 


(73) 


— o(^) — ~ 

k cr{k', T, qr, qc) 


where 

(74) er = 4- X[jr(« + «■) 4* r]} — X{(9 t + ?c)(m 4't) — x]. 

Correspondingly, the effect of a change in t on A is again given by (20), 
which we rewrite for convenience as 


(75) 


dk 

drr 


<Tr 


- a! (k) — ffi 

n 


where now 

(76) <71 = f"(k) {4- Xky(« 4- x) 4- r]] 4- j[x1?r(B 4- x) 4- r] -h X] 

— X'I(9r 4- qc)(n + v) - x]} 


and 
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(77) (Tr = — J 2 { 1 + + ^) + ^1} + 5[X'[^r(w- + tt) + r] + Xgr] 

— X'[(^r + gc)0i + t) — x] — X[9r + gc — l]- 


Clearly, these last three expressions reduce respectively to (16), (21a), 
and (22) for the special case in which jr = 1 and =0. As the reader 

can verify, the assumptions made above in connection with the latter 
equations are not sufficient to determine the signs of <rk and Cr here. 

The foregoing expresses the obvious fact that under the stated as¬ 
sumptions both the sign and magnitude of dkf die depends on the policy 
parameters qc, and (by implication) qd- A much more significant 
(though equally obvious) fact is that by changing these parameters, the 
government can generate a monetary expansion with any desired effect 
on k. Thus assume that the government accompanies the monetary ex¬ 
pansion with a change in the proportion of the new money devoted to 
current and development expenditures, respectively, while keeping 
constant the proportion devoted to transfer payments. Then the effect 
of such a policy is determined by differentiating (73) implicitly with 
respect to p, to yield 


(78) 


dk 

dp 


dfi 

-o'(A) — 


where from the partial differentiation of (74) 
(79) = — X(« + w) 


and where we have made use of the assumption that dqT/dix=‘0 and of 
the fact that, by (10), dirfdn=l in the steady state. Clearly, then, 
dk/dfi depends on the way in which the government simultaneously 
changes qc, as represented by dge/d/i. 

Thus consider the case in wMch the government wishes to generate a 
neutral monetary expansion, in the sense of leaving k invariant. The 
required change in qc (and hence qo) can then be derived from (78) by 
setting the left-hand side equal to zero and obtaining 


(80) 


dqa 

dn <r,^ X(n t) 


Thus if ffi is negative so that—in the absence of any change in qc —sign 
dk/dv would equal agn <r, by (75); and if <r, is positive, so that k would 
otherwise increase with an increase in /t; then equation (80) makes the 
obvious statement that the government must increase the proportion of 
its expenditures on consumption goods (i.e., decrease the proportion on 
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investment goods) in order to keep k constant in the face of a monetary 
expansion 

Note that the government can influence k even if it does not have a 
development budget. For assume that qT-\-qc=\, This does not affect 
(78); but it does cause (79) to be replaced by 

(SI) = — \s{n + t), 


and (80) accordingly by 


(82) 


dqc <7r 

dll X5(w + t) 


Since ^ < 1, this means that in order to increase fi and yet leave k con¬ 
stant, the government will have to increase its expenditures on consump¬ 
tion goods relatively more in the present case than in the preceding one. 
The explanation is straightforward; An increase in government con¬ 
sumption in the preceding case meant a corresponding decrease in 
government investment; but the increase in government consumption in 
the present case is solely at the expense of transfer payments, and hence 
is in part offset by the resulting reduction in disposable income and 
hence private consumption. 

In brief, even if the government does not itself carry out investment, 
it can affect the level of capital intensity in the economy by varying the 
proportion of its budget devoted to the consumption of goods and ser¬ 
vices as against transfer pa 3 mients. For by shifting from the latter to the 
former it essentially transfers disposable income from units (households) 
whose marginal propensity to consume is less than unity to a unit (the 
government) whose propensity is unity; hence it increases the overall 
ratio of physical consumption (decreases the overall ratio of physical 
savings) and thus tends to decrease the level of 

We note too that the entire argument of this paper has been based on 
the assumption that all money is issued by the government and is 
therefore of the outside variety. In order to analyze an economy with 
inside money as well, we would have to introduce into the model a 
bond (or loan) market which would reflect the deposit-creating activi¬ 
ties of the banking sector. We would also have to take account of the 
costs of these activities. In particular, whether money was considered a 
consumer's or producer’s good, the production function would have the 
general form 



^ Note that a necessary ccmdition for such a policy to be feasble is that the ec^Hunny is not 
initially at a position in which 9(7*^ 1. 

** There is an obvious analogy hne to the balanced-budget-mult^er aigument. 
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reflecting the fact that capital and labor were also used up in main¬ 
taining the finanria.! structure which generated real money balances. 

Of particular theoretical interest is the case of a pure inside-money 
economy: that is, one in which the entire money supply is created by the 
credit-extending activities of the banking system.® From our observa¬ 
tions of the re^ world, it seems only reasonable to assume that the 
bonds of any economy experiencing a constant rate of price change 
would have an “escalator dause” t 3 dng the principal and interest pay¬ 
ments to the price index. And just as the banks would insist on such a 
dause on the loans they made, so individuals would insist upon it with 
reference to their demand deposits—thus assuring that they would not 
suffer any capital losses as a result of price increases. In more formal 
terms, these capital losses would be automatically offset by the explicit 
rate of return t which demand deposits would earn. Correspondingly, 
under these assumptions the alternative cost of holding money would be 
r, and not r-\-v. More generally, there would be no asset in the economy 
with a real rate of return of —v. Furthermore, in such an economy, the 
government—by definition—issues no money; hence the component of 
disposable income which represents government transfer pa 3 mients made 
with newly issued money (jiMfp) would be zero. 

From all this it follows that in a pure inside-money economy, the 
behavior of individuals would not be affected either by the rate of ex¬ 
pansion of the money supply, fi, or by the rate of price change, ir. Hence 
the system is neutral—^with respect to all real variables—^in the second 
sense indicated in Sec. 8 above. Similarly, the system is neutral in the 
first sense: for its dependence on M/p means that if the nominal quan¬ 
tity of money is (say) twice as high as before, then a price level which is 
also twice as high will enable the system to return to equilibrium with 
all the real variables having the same values as before. 

We note finally that we have dealt in this paper with two extreme cases: 
one in which money is only a consumption good and one in which it is 
only a producer’s good. However, money can be assumed to fulfill both 
these roles simultaneously. In particular, whereas money holdings of 
firms lend themselves to analysis via the production function, those of 
households lend themselves—at least in part®—to analysis via the 
utility function. Hence a truly general model would analyze the total 
demand for money from both these viewpoints. 
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INCENTIVE AND DISINCENTIVE EXPERIMENTATION 
FOR INCOME MAINTENANCE POLICY PURPOSES 

By Guy H. Orcutt and Alice G. Orcutt* 

Man’s progress on the technological front has been enormous, but in 
spite of this—or in part even because of this—his progress on the social 
!ront seems dangerously inadequate. Nor does it appear that present 
research in the physical and biological sciences, valuable as it is, is likely 
to contribute more than marginally to the solution of those social 
problems which man must solve if he is to have a continued and attrac¬ 
tive footing on this planet. 

To create the world of his dreams man must learn to control himself, 
and he must learn to do so in a way which is compatible with bis values. 
A deeper knowledge of individual and social behavior seems essential, 
Eor this. We need a development of the social sciences directed towards 
finding how to utilize and control the forces put into our hands by the 
physical and biological sciences. We need to know how incentives and 
disincentives, for instance, can be used to keep our social behavior under 
reasonable control without the sacrifice of values which are central to 
our weU-being. 

Policy makers in our social institutions are able to exert control over 
certain variables; they are expected to achieve some control over still 
other variables. It follows that policy makers need to know how these 
other variables are related to the variables which they do know how to 
r^ulate. 

For instance policy makers know how to set mmirmmn wage rates, 
and they need to know how the employability and earned income of 
individxials are affected by changes in these rates. They know how to 
legislate a personal income tax law, and they need knowledge of how 

* Mr. Orcutt, a professor of economics at the University of Wisconsin during part of the 
time this article was being written, is a Senior Adviser at the International Bank for Recon¬ 
struction and Development. Miss Orcutt was an undergraduate economics major at the Uni¬ 
versity of Wisconsin. The authors wish to express thtir gratitude to the National Science 
Foundation, the Ford Foundation and the Social Sj^tems Research Institute of the University 
of Wisconsin for facilitating this study. A December 1966 draft of an exciting prc^osal by the 
United Planning Organization of Washington, D, C. provided the original stimulus for this 
paper. Entitled, **A Proposal for a Demonstration of New Techniques in Income Mainte¬ 
nance,” the draft was written by Miss Heather Ross, a Brookings Research Fellow in 1966-67. 
WiIliainBaumol, Martin David, James Duesenberry, Robert Ferber, Robert TATYipman^ Robert 
Solow, Henri Theil, James Tobin, Harold Watts> and WiDiam H. White were of great help in 
devel<^ing the subkance of our current paper. We hope it has and will continue to contribute 
to the undertaking and execution of planned experimentation in this important area. An ap¬ 
pendix to this paper, dealing with **Sample Sa/t and Cost Calculations,” is available from the 
authors upon request. 
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labor force participation, occupation and job choice, effort, and pro¬ 
ductivity depend upon such things as the level and progressivity of 
taxation. Policy makers know ways of legislating a guaranteed miniTTmin 
income for individuals or families, and they need to know how partici¬ 
pation in the labor force and earned income of individuals would be 
affected by this guaranteed income. Also, they may want to know things 
such as how fertility, family composition, nurture, and education of 
children would respond to such a Aange. 

By virtue of taxing, spending, loaning, and regulatory powers, 
governmental policy makers are in a position to modify the incentives 
and disincentives brought to bear on individuals, families, firms, and 
other groups. Presumably government policy makers know, or can as¬ 
certain, suitable objectives. But do they know how to reach these 
objectives? The physical means appear at hand, but how can the means 
be mobilized? What is needed from the social sciences are guide lines 
for how policy tools such as incentives and disincentives could be used to 
bring about our dreams, in place of nightmares. 

In Section I we present the basis for hoping that weU-designed experi¬ 
ments could assist in reducing ignorance about effects that would follow 
from the mtroduction of new economic policies or programs. In Section 
II we seek to encourage the idea that an experimental approach is 
feasible by discussing three of the primary reasons why many economists 
have ruled out any serious consideration of experimentation as a research 
approach which they might use. Sections III, IV, and V deal briefly 
with the choice of experimental variables, experimental units, and 
methods of analysis. Section VI suggests ways in which relevance of 
experimentation to policy issues may be enhanced. This section thus 
represents a natural extension of the discussion in Section II on feasi¬ 
bility of an experimental approach. Section VII presents some econo¬ 
mizing possibilities and thus also represents an extension of Section II. 
Recommendations are presented in the final section. 

I. Whys and Whats of an Experimental Approach^ 

Given that policy makers need more knowledge of the results of 
using available incentives and disincentives, how can the social sciences 

^ This paper focuses on issues that should be understood and laced up to by economists or 
other so(^ scientists interested in carrying out social experimentation. However, the problem 
of designing an efficient experimental plan is a rather specialized one and certainly calls for the 
services of a statistician e^edally skilled in this area. The serious student will find that the 
following books provide an excellent introduction to the statistical literature on the design of 
anal3^s of experiments: W. G. Cochran and G. M. Experimental Designs, 2nd Ed., New 
York 1957; D. R. Cox, Ptanning of Experiments, New York 1958; W. T. Federer, Experimental 
Design, New York 1955; R. A. Fisher, The Design of ExperimerUs, 7th ed.. New York 1960; 
0. Kanpthome, The Design and Awdysis of Experiments, New York 1952; H. B. Mann, Andy- 
sis and Design of Experiments, New Yodt 1949; K. C. Pei^, The Design and Analysis ofSdm- 
Hfic Experiments, Reading, Mass., 1967. 
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meet this need? The research problem is a general one but, in the interest 
of darity, we s hall discuss it in a specific context. 

Among the various income maintenance proposals which have been 
made, negative income tax proposals are receiving a great deal of atten¬ 
tion and support. These proposals appear to hold great promise, but 
important questions remain unanswered. Uncertainty may lead to an 
indefinite delay in implementing a program which could become a mile¬ 
stone in our struggle with poverty. 

Experimentation for policy purposes is needed to attack questions of 
interest to policy makers. Hence, with regard to negative tax experi¬ 
mentation researchers might begin by asking: “What are the concerns 
of policy makers?” Hundreds of questions come to mind, of coiurse. 
Some have to do with administrative methods. Others revolve around 
the posdbility of changes in labor conditions. From our standpoint, 
however, the most interesting group of questions are those concerning 
the responses of the people who would actually receive negative income 
tax transfers: 

1. Does money have different incentive effects on people from differ¬ 
ent socio-economic classes? 

2. Will the substitution and income effects associated with this tax 
both exert their pull in favor of more leisure rather than work? 

3. Win individual work effort be affected by the level of assistance 
pa}rments, the welfare tax rate or by both? 

4. WUl transfers associated with a negative income tax, affect the 
future earning powers of the poor? 

5. On what will these transfer pajnnents be spent? 

6. What percentage of those helped by such a program could be 
expected to become self-supporting? 

7. What long-range effects will these transfers have on the children 
of the poor? 

8. What effect does the work status of parents have on the develop¬ 
ment of their children? 

9. Should a negative tax program include some system of bonus pay¬ 
ments to be awarded for finding and keeping a job? 

10. What can be said for group bonuses and maintenance payments? 

11. Will the stigma associated with welfare be avoided with a nega¬ 
tive tax program? What are the implications of this stigma? 

12. What effect will this proposed tax have on family stability? 

13. What are the relationships between income level, the extent to 
which negative tax payments are geared to family size, and the birth 
rate? 

14. And finally, how might such a tax effect the mobility of the poor? 

There is general agreement that the present welfare system provides, 
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at best, no work incentive. President Johnson recognized this problem 
in his 1967 Economic Report to Congress: “With minor exceptions, 
pa 3 Tnents under public assistance are reduced dollar for dollar of earn¬ 
ings by the recipient, removing any incentive to accept part-time work. 
We should encourage self-help, not penalize it. It is time to put an end 
to this 100 per cent tax on the earnings of those on public as^tance.” 
The need to improve upon our present welfare system seeiias dear. 
Answers to the above research questions would help in de signing a 
better welfare system, but how are such answers to be obtained? 

One highly important approach to the study of the Impact of negative 
income tax and other income maintenance programs on earned income 
is the use of nonexperimental data with multiple regression techniques, 
in an effort to sort out the determinants of earned income of individuals 
and of family units. This approach has been, and should continue to be, 
pursued. Neverthdess, it has not yet served to eliminate omr uncertain¬ 
ties. In part the difficulty stems from a failure to obtain, and effectively 
use, appropriate time series data for panels of individual and family 
units. Failure also may stem from dMculty in identifying historical 
polides which can be considered comparable with negative income tax 
laws. But even avoiding this, problems would remain. From the stand¬ 
point of application, not only is it important to know that two or more 
things are t 3 ^ically related; it is important also to know the direction of 
causation. Does individual A recdve welfare payments because he has 
a low earned income, or does he have a low earned income because wel¬ 
fare payments are available to him? Or does causation run in both direc¬ 
tions? An experimental approach could resolve this matter, and greatly 
reduce the area and range of uncertainly. 

The basic inductive problem wMch faces us is that we wirii to know 
the impact of a negative income tax law on earned income. We can 
observe earned income in the presence of a tax, but how can we know 
what earned income would have been in the absence of the tax. We can 
observe earned income before introduction of a negative income tax, 
and earned income after introduction of the tax. But can we attribute 
changes in earned income to the tax, or are they due to other factors 
which have changed in the meantime? We might observe earned income 
of one group before and after introduction of a tax, and earned income of 
a second control group not exposed to the tax over the same time period. 
Would it be reasonable then to ascribe the differential change of earned 
income of the first group relative to the second group to introduction of 
the tax? This would be a sensible procedure. This could lead us astray 
though if the characteristics of those exposed to the tax were systemati¬ 
cally different from those not exposed either as a result of self-selection 
or as a result of sdection by others. 
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A well-developed experimental approach has some problems of its 
own but can overcome uncertainties of the above types by virtue of our 
ability to draw random samples of experimental units from popula¬ 
tions, use randomization in assignment of treatments to experimental 
units, and obtain imbiased estimates of population characteristics from 
sample characteristics. 

Direct measurement of change in the earned income of any group, due 
solely to the introduction of a tax law, is out of the question. It is im¬ 
possible simultaneously to apply, and not apply, a tax law to the same 
group. However, change in earned income of a group could be estimated 
by randomly drawing a sample from the group, and then using ran¬ 
domization in the assigiunent of tax treatments to members of this 
sample. In effect two non-overlapping samples would be drawn from 
the same group, without regard for subsequent treatment. The first of 
these two samples would be assigned a negative income tax; the second 
would not be given this treatment. Differences between the earned 
incomes of the two sample groups then would be due solely to sampling 
variability and to differences in the tax treatment. From the first sample 
we could obtain an unbiased estimate of what the earned income of the 
entire group would have been if it had been exposed to a negative 
income tax. From the second sample we could get an unbiased estimate 
of what the earned income of the same group for the same time period 
would have been if the entire group had not been exposed to the nega¬ 
tive income tax. The standard error of the estimates would depend on 
the sample sizes, and will go to zero as the sample sizes go to infinity. 

II. Is an Experimenial Approach Feasible? 

The need for incentive and disincentive experimentation is clear, but 
is it feaable? Will the public accept it? Can a useful level of experimenta¬ 
tion be financed? Can the Hawthorne effect be neutralized? Other and 
more ^edfic inquiries also must be made with respect to the technical 
feasibility of any particular experimental plan, but uncertainties in this 
area do not cast doubt on the general feasibility of incentive experi¬ 
mentation. 

Public Acceptance 

The experimental approach to acquisition of knowledge is eminently 
respectable due to the enormous success of experimentation in the physi¬ 
cal and biological sciences. As a matter of fact, even experimentation 
potentially dangerous to the subjects is tolerated, and often widely 
lauded, if the research objectives are regarded as socially important. 

Incentive experimentation, by its very nature, recommends itself for 
public acceptance. This kind of experimentation permits a satisfactory 
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disclosure of intended treatments to prospective subjects, and can be 
conducted in such a way as to ensure that each experimental subject 
makes a net gain. Furthermore, a strong case can be made for the social 
benefits that would follow from incentive experimentation. Disincentive 
experimentation poses some special problems, but even in this case it 
frequently would be possible to conduct experiments in such a way that 
each experimental subject at least makes an overall net gain. 

Financial Feasibility 

ReaKstic incentive and disincentive experimentation is likely to be 
costly, of course, if each subject must make a net gain, and if incentives 
are to be varied sufficiently to enable their effects to be distinguished 
from the effects of environmental changes. In fact, judging from the 
several proposals currently being put forward for investigating income 
maintenance plans, it would appear that possibly several million dollars 
per year are needed for a moderately comprehensive and highly attrac¬ 
tive program of systematic incentive experimentation in the United 
States. 

Relative to the billions being spent on research in the physical and 
biological sciences, a few million per year seems paltry. Yet is this much 
feasible? To us it is obvious that incentive research is of greater social 
importance than an accelerator costing an initial two hundred and fifty 
million and requiring an annual research budget of perhaps an additional 
sixty million. What do policy makers controlling the availability of 
research funds think though? No doubt we are now rich enough to afford 
both kinds of research, but will we? Time will tell if our society is mature 
enough to use that most basic and powerful of all scientific tools, experi¬ 
mentation, in learning to master critical social problems. 

The Hawthorne Effect 

As a result of a now classic set of experiments, social scientists are 
aware that even inference on the basis of experimental data is not al¬ 
ways safe. In the experiments being referred to above, the experimenters 
thought they were investigating the effect of various kinds of environ¬ 
mental conffitions—such as room color—on productivity. They quickly 
found that by altering the room color they could improve productivity. 
Being good scientists th^ investigated still farther, and found that the 
improved productivity could be maintained or even increased by other 
environmental alternations as well. They continued to alter environ¬ 
mental conditions, until they thought they had restored the original 
environmental conditions present at the start of the experiment. But, 
lo and behold, productivity remained far above what it had originaliy 
been. ApparenUy the workers involved were responding to something 
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other than the intended experimental treatment. It finally was evident 
that they thrived on attention. 

In view of the above, some have concluded that the experimental 
method cannot be used successfully in studjring effects of incentives. 
Yet this sort of danger also is present in the physical and biological 
sciences, and the methods used by physical and biological scientists to 
minimize this danger can be adopted by social scientists. 

The difficulty underlying what social scientists refer to as the Haw¬ 
thorne Effect is that treatments applied by experimenters may have a 
richness which is not fully captured by the specification of experimental 
variables. In the case of the Hawthorne experiments, the experimenters 
systematically and consciously altered room color—^but inadvertent¬ 
ly altered the attention paid to the experimental units receiving the 
intended treatment. As long as changes in room color occurred along 
with changes in attention, the incorrect association of room color with 
response was a likely error. In fact, if this one-to-one correspondence is 
maintained, the resulting error in association probably will not be 
discovered. Nor will there be any consequences. However, serious prob¬ 
lems occur when the measured treatment variables and the unmeasured 
treatment variables are tightly linked during experimentation—^but are 
not linked, or are linked in quite a different way, during application. 

In the context of negative income tax experimentation, various nega¬ 
tive income taxes would be applied to groups of experimental subjects. 
The fear is that the response of the experimental subjects mi g ht be due 
to attention or some other aspect of the experimental treatment that 
would not be duplicated if a real negative income tax law were enacted. 

The first and most obvious step in minimizing the danger behind the 
Hawthorne Effect is the use of treatments which are as similar as pos¬ 
sible to actions that might actually be taken by policy makers. In this 
way the same associations between measured and umneasured treat¬ 
ment variables will occur during both experimentation and application. 
The experimenter may decide why something works for the wrong rea¬ 
sons, but at least it will probably work for the same wrong reasons 
during application by policy makers. In the case of negative income 
tax experimentation, this means that a serious effort should be made to 
avoid giving excessive attention to experimental tax units. 

A second major line of drfense is the thorough use of control groups. 
Three ts^pes of control groups come immediately to mind. The first is 
obtained by randomly allocating experimental subjects between treat¬ 
ment groups and a control group. An effort is then made to treat both 
the control group and the treatment groups in exactly the samp way, 
except for the treatments of interest. For example, if attention is not 
conadered part of the treatment, an effort must be made to give mem- 
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bers of the control group as much attention as members of the treat¬ 
ment groups. This will only be feasible, of course, if the experimenter 
at least recognizes the possibility that attention might play a significant 
role in influencing behavior. 

Two additional types of control groups can be obtained by observa¬ 
tion of the treatment groups both prior to treatment and after treatment 
has been stopped. In effect it was really by the use of such self-control 
groups that the Hawthorne Effect was discovered. Intended treatment 
stopped but the observed effect continued. This made it possible to 
avoid incorrectly attributing changes in productivity to changes in 
room color. Thus instead of regarding discovery of the Hawthorne 
Effect as pointing up a weakness of the experimental approach it might 
even be possible to regard it as showing how effective a well-designed 
experimental approach could be. 

The third major line of defense is the use of experimentation in depth. 
Treatments are systematically regarded as involving many dimensions. 
By controlling more aspects of administered treatments the experi¬ 
menter reduces the possibility that some unconsidered aspect of a treat¬ 
ment is what is reaUy important. Depth of knowledge is sought and, with 
achievement of depth, less room is left for unpleasant surprises. 

III. Policy Variables and Choice of Primary Experimental Variables 

Choice of experimental variables lies at the heart of any experimental 
strategy. Two different possibilities suggest themselves. The most 
obvious choice to the social scientist grounded in the lore and spirit of 
the dominant physical and biological sciences, is to select, develop, and 
use experimental variables which appear in Well-developed hypotheses. 
No one knows for certain how new h 3 ^otheses suggest themselves, but 
the search is for knowledge and the scientist follows wherever the trail 
leads. 

A second possibility, however, which may suggest itself more forcibly 
to economists is to use as experimental variables those variables which 
policy makers can and are willing to control, or niight reasonably learn 
to control. The objective, in this case, may not be knowledge so much 
as the more utilitarian objective of learning something that would be 
useful in developing and applying sodal policies. 

Given unlimited resources and time, no conflict would exist between 
the above two strategies. The difl&culty, however, is that in our present 
state of ignorance the number of interesting hypotheses which might be 
investigated in the social science area comes close to being infinite, while 
the resources available for investigating them are not. The world could 
wait for the discoveries of the phydcal and biological sciences, but once 
having acquired our present powers in these areas it is not certain that 
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mankind can afford to wait indefinitely for the knowledge needed to 
bring our social activities under some reasonable control. 

No doubt the tools available to governmental policy makers can, and 
should, be enlarged. Yet really new policy tools of major significance 
suggest themselves but rarely, and are difl&cult to incorporate and 
master successfully. In addition, a wide and varied collection of policy 
tools are available already. We should attach great importance to find¬ 
ing which of these tools are suitable for use, and how they may be 
effectively used ^gly and in combination to achieve what needs to be 
achieved. 

Types of variables which suggest themselves as experimental vari¬ 
ables, by virtue of the fact that they might to some extent be controlled 
by governmental policy makers, indude the following: payments of 
money and/or economic goods and services; availability and terms of 
emplo 3 nnent; tax rates and schedules; availability and terms of loans; 
prices at which goods and services are available; rate of return offered 
on investments; and availability of information. For negative income 
tax experim^tation, the experimental variables to be used would be 
payments of money combined with application of simulated tax rates 
and schedules. 

It is obvious, of course, that the range of possibilities open to the 
experimenter is subject to some restrictions that don’t apply to the 
government policy maker. Govenunent can require compliance with a 
tax law, whereas the experimenter must obtain the voluntary coopera¬ 
tion of experimental units. Hence, determination of the effect of rewards 
seems more feasible than similar experimentation with penalties and/or 
prohibitions. However, experimentation of the latter sort might be 
feadble in cas^ where a penalty or prohibition is already in use by 
government. The experimentalist might investigate the effect of the 
penalty or prohibition by experimenting with its removal or reduction. 

Another approach to investigating the effect of a basically unpleasant 
variable, such as a tax rate, might be to use two or more experimental 
variables in combination. For instance, various tax rates could be 
combined with payment of a specified sum. In this way the combina¬ 
tion might be made attractive to prospective experimental units. This 
approach would be ideal for negative income tax experimentation since 
both types of treatment are aspects of a single law tax. Thus, in nega¬ 
tive income tax experimentation, the experimenter is seeking to deter¬ 
mine the separate effects of both the base support level and the Twarginal 
tax rate. However, if the objective were to learn the effects of marginal 
tax rates at higher levels of income, it might still be necessary to combine 
a variety of marginal tax rates with each of a variety of lump s um trans¬ 
fers in order to obtain any experimental units. 
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IV. Choosing Experimental Units 

A prime consideration with respect to many of the policy variables 
that can be controlled by government is the resulting ratio of benefits 
to costs. This means that studies considering the effects of policy vari¬ 
ables should seek not only to measure benefits in relation to costs, but 
also to uncover ways in which the ratio of benefits to costs could be 
increased. In this connection one objective of incentive experimentation 
should be the determination of how response depends upon the type of 
unit receiving the incentive, as well as on the manner in which the incen¬ 
tive is applied. 

Evidence suggests that individuals respond most strongly to incen¬ 
tives and disincentives which, by their nature, can only be given by 
other individuals. Thus the possibility arises that the most effective 
way for governmental policy makers to apply economic incentives may 
be to provide group rewards for individual behavior. By so doing, groups 
may be motivated to provide their members with attentions individuals 
desire but cannot buy—i.e. respect, appreciation, attention, concern, 
love and affection. 

Behavioral units which should be considered as possible candidates 
for experimental study include the following: individuals, families, 
household units and other spending units; work oriented groups, 
neighborhood groups, villages, towns and cities and social, religious, 
and other such assodational groups. In negative income tax experi¬ 
mentation, the experimental units presumably would be either indi¬ 
vidual adults or married couples that might be tax units if a negative 
income tax law were to be enacted. 

V. Multiple Regression, Analysis of Variance, 
and Use of Parameters 

The following considerations are of a general nature but have been 
presented in a specific context for expositional convenience. Earned 
income during time period t of tax unit i, Yu, may be thought of as some 
unknown function of t and i. This may be expressed as follows: 

= F(t, i). 

Given an interest in determining the influence on earned income of a 
negative income tax, as characterized by two tax law parameters, a and 
|8, experimentation might be used in estimating and evaluating the 
following specification of the above equation. 

Yti — Yt-i,i) + F*(0 + Uti. 

Let us suppose the experimental use of « and /3 will start with t= 1 
and that prior to this both a and jS are equal to zero. Let us also suppose 
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that a sample of experimental units is selected for observation during 
t=0 and that selected combinations of a and jS are assigned to these 
experimental units by a random process at the end of f=0. Particular 
interest should center on the determination of the influence of a and jS 
on earned income, but failure to utilize the predictive value of Yt-i,i 
would result in a sizeable and unnecessary increase in the error variance. 
For any given sample aze the precision with which the influence of 
ati and /3« on Yh could be determined would be reduced. 

Unless we wish to merge experimental evidence from different time 
periods, Fi(t) will have the same value for all experimental units and 
can be treated as a constant. Even if we do wish to merge evidence from 
different time periods, Fi(t) does not pose much of a problem since it can 
be represented perfectly using a single parameter per time period. 

The real question arises when a decision is made about the form of 
Fi(aii, Yt-i,i). Given an unlimited number of observations, assump¬ 
tions or approximations about the form of Fi could be avoided by repli¬ 
cating each relevant combination of a, /S, and Y until achievement of the 
desired accuracy in the determination of Fi. Having used a factorial 
experimental design, the resulting data could be subject to a three-way 
variance analysis with F« as the dependent variable. Each combination 
of a, j8, and Y would lead to the estimation of one response parameter. If 
ten values of a, jS, and F were of interest, then 1000 parameters would 
be required. The number of experimental units required would be some 
multiple of 1000. 

An alternative approach to the estimation of Fi(a«, j8«, Fj_i.i)— 
and one which is far more attractive given high experimental unit costs 
and several continuous variables—^is to approximate Fi by means of 
either a linear or a quadratic function of a, j8, and F. The linear approxi¬ 
mation would take only three parameters while the quadratic would 
take a maximum of nine. How particular negative income tax laws could 
be represented by the values of two or three parameters is described in a 
subsection of Section VI of this paper. 

A parsimonious use of parameters is important because it becomes 
impossible to estimate parameters with precirion as their number ap¬ 
proaches the number of experimental units. In fact, several hundred or 
even thousand experimental units per parameter estimated may be 
required in some cases to achieve acceptable levels of precision. This 
does not mean that the usual analyses of variance approach should be 
discarded. However, a microanalytic multiple regression approach is 
almost certainly going to be attractive, and should be provided for. In 
such an approach, primary interest will center on the accuracy with 
which the influence of a and can be determined; not on the accuracy 
with which individual Yu can be predicted. 
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The policy maker needs to know the extent, if any, to which tax units 
will reduce their earned incomes in response to a tax law. He does not 
need to know how other individual and environmental factors influence 
earned income. Such other variables are only to be included in the 
analysis in so far as they significantly reduce error variance, and thereby 
improve the precision with which the influence of the tax parameters a 
and /S can be estimated. It is on this basis that the use of earned income, 
prior to introduction of an experimental tax treatment, is justified. The 
use of income of control individuals or groups also might be justified in 
this manner. 


VI. Rdevance 

The steps from field experimentation to policy applications appear 
more certain than similar steps from nonexperimental research. Still 
experience indicates that there are pitfalls. The following subsections 
indicate ways in which the relevance of experimental findings may be 
increased. 

Selection of Experimental and Observational Variables 

The obvious point to be made here is that selection of experimental 
and observational variables shoiild take into account what it is that 
policy makers could control, and what it is that they want to achieve 
control over. The experimental variables then should include variables 
which policy makers can control, and the observational variables should 
include those which policy makers wish to control. The experimenter 
may, of course, hold constant or vary additional variables in order to 
eliminate unwanted sources of variation, and to assist in clarifying the 
role of the primary experimental variables. The experimenter also may 
wish to observe other variables besides those which interest policy 
makers. One purpose of doing this is to guard against the possibility of 
unsuspected and deleterious side effects. 

Selection of Experimental Units 

The concern here is not so much with the type of experimental unit 
as it is with the choice of a sample of experimental imits to be selected 
from a population of individuals, or group of individuals, of the same 
t 3 rpe. The issues are simil ar to those involved in the choice of respon¬ 
dents in sample surveys. 

If all members of the population of units sampled respond in identi¬ 
cally the same way to treatemnts, except for purdy random variation 
from trial to trial, then many methods of selecting experimental imits 
will be satisfactory. However, if members of the population respond in 
systematically different ways, then the results obtained may depend 
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critically on the choice of experimental units. In this situation, relevance 
of experimental findings can be enhanced by selecting a set of experi¬ 
mental units which are as representative as possible of the population 
with which poliqr makers must deal. 

If experimentation is to shed light on what would happen if a specific 
negative income tax law were enacted, there is some point to using as 
experimental units a probability sample of tax units drawm from the 
entire U.S. population. Since there is no way of sampling future popula¬ 
tions, it is never possible to sample exactly the populations that will be 
affected by future policy decisions. Nevertheless, it is dear that the 
relevance of experimental findings can be greatly increased by careftil se¬ 
lection of experimental units. Randomization in the assignment of 
treatments to experimental subjects can guard against biases in makin g 
inferences about the responses of experimental units. It cannot guard, 
however, against errors that might follow from applying results obtained 
with one t 5 rpe of individual, or group, to individuals or groups of a 
drastically different t 3 T)e. 

Part of the problem of conducting relevant experiments is to achieve 
an adequate correspondence between experimental treatments and po¬ 
tential negative income tax laws. One point of difficulty is that under 
actual tax laws individual tax payers are able to remain fairly anony¬ 
mous and to keep their tax pa 3 anents a matter of personal rather than 
public knowle<^e. Can these features of real tax laws be duplicated in 
an experimental study? Use of a geographically dispersed sample, such 
as could be achieved if experimental subjects were themselves a prob¬ 
ability sample of the relevant segment of the entire U.S. population, 
would help a great deal on this score as well as yielding a representative 
group of experimental units. Maintaining the anonymous position of 
experimental umts also would be facilitated if no information were re¬ 
leased even about the dty and state of residence of experimental sub¬ 
jects. 

Selection of Environment for Experiments 

Laboratory experimentation is attractive because of the possibilities 
it seems to offer of achieving control over the experimental variables. 
Nevertheless, in the case of poli<y oriented incentive experimentation, 
it seems dear that primary reliance should be placed on field experimen¬ 
tation. The primary drawback of placmg much reliance on laboratory 
experimentation is that the conditions under which research results 
need to be applied carmot be satisfactorily duplicated in the laboratory. 
Many variables besides potential policy variables influence behavior. 
In fact, the influence of those potential policy variables of concern may 
be minor relative to the effect of other variables which vary but little 
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in a distributional sense from year to year for the population as a whole. 
Nevertheless the levels of these other variables in a laboratory setting 
might be very different from what they are in real life. K the effects of 
these other variables and the experimental variables of central interest 
are additive, this would not be ^astrous. However, the assumption of 
additivity, while frequently satisfactory over relatively small ranges of 
variation, is often unsatisfactory over large ranges. The mere fact that 
the values of these other variables might be held constant in the lab¬ 
oratory would be of little help, since the basic difficulty is that they 
would be held constant at the wrong levels. 

In the case of variables which are singled out for explicit considera¬ 
tion, it might be possible to guard against falsely assuming additivity. 
However, in the present state of our knowledge, many variables of im¬ 
portance are bound to be unknown. The role of these variables can not 
be taken into account in any adequate way. Hence, the advisability of 
applying laboratory results directly in making policy decisions is ques¬ 
tionable. To guard against such surprises it is important for experimen¬ 
tation to be carried out in as realistic settings as possible, and with 
samples of experimental units which are representative of the popula¬ 
tions with which policy makers must deal. 

Param^erizaUm and Generality of Results 

In the original negative income tax experimentation proposed by the 
United Planning Organization, each tax law (X)nsidered was treated as 
an essentially different treatment, rather than as a composit treatment 
involving a different combination of levels of parameters used to specify 
the essential features of a tax law. Unfortunately results obtained in 
this manner could not be easily generalized. If it were true that a specif¬ 
ic negative income tax law could be selected as better than ah alter¬ 
natives, then the proposal might be justified in the same way that 
building a pilot plant might be. A last chance would be provided to see 
if the relevant theory holds. And at the same time, unforeseen operating 
problems could be identified and overcome. In this case, however, the 
scale and coverage of the suggested experiments would provide for only 
a tiny pilot experience. Moreover the theory which is available is far 
from adequate to guide us to the best one, or even to the best three or 
four, negative income tax possibilities. Instead, what we need is a more 
fimdamental understanding about how such variables as the income of 
tax units are related to the significant characteristics or parameters of 
any negative income tax law. 

Parameterization of n^ative income tax laws could be carried out in 
a variety of ways, but the following approach strikes us as the best. Its 
main virtue, atide from the fact that it is operational, is that the param- 
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eters singled out are expected to have independent, or almost inde¬ 
pendent, roles in respect to behavior. This orthogonality of role may 
not be an overriding requirement, but it wiU facilitate specifying a 
maximum amount of relevant information about a tax law with a given 
number of parameters. 

For a given t 3 rpe of tax unit with a given initial income, possibly the 
most significant aspect, as far as income earning effects are concerned, 
of any linear or nonlinear negative income tax law would be the dollar 
transfer which that tax unit would receive in the absence of any adjust¬ 
ment of pretax income. Let this amoimt be the first parameter diar- 
acterizing any negative income tax law as it applies to this tax unit. Pos¬ 
sibly the second most significant aspect of a negative income tax law for 
any specific tax unit would be the marginal tax rate that would apply 
to changes in income earned by the unit. Let this marginal tax rate be 
the second parameter. In practice the above two parameters would ap¬ 
pear adequate to describe the relevant features of all linear, and many 
nonlinear, tax laws for any specific tax unit. In the case of nonlinear 
tax laws they would provide a linear approximation of any law in the 
region which is most relevant to the specific tax unit. If, however, a 
third parameter seemed desirable, it might be the base support the tax 
unit would receive if it had no other income minus the base support it 
would receive under a linear tax law specified by the first two param¬ 
eters. The effect of negative income tax on family composition and child 
bearing probably would depend on how the tax law provided for de¬ 
pendents. An additional one or two parameters might weU be needed to 
capture this aspect of a tax law. 

In the next section we discuss how a microanalytic regression ap¬ 
proach would facilitate generalizing results obtained by study of one 
population to those to be expected for other populations. Suffice it to 
say that the microanalytic regression approach would likewise facilitate 
generalization of results to any tax law which could be locally approxi¬ 
mated for individual tax units by use of the two or three experimental 
parameters 

Microanalytic Regression and Generality of Results 

A second weakness of the proposed experimentation, or at least of the 
method of analysis anticipated in the original proposal of the United 
Planning Organization, is that primary emphasis is placed on the de¬ 
termination of group means and on the accuracy with which such group 
means could be determined. This emphasis might be in order if each ex¬ 
perimental group was in fact a probability sample from the same popula¬ 
tion to which any future negative income tax law would be applied. 
Since, however, future populations subject to any negative income tax 
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legislation may differ in vital respects from the population to be sampled 
in the proposed experimentation, it does not appear that primary sig¬ 
nificance should be attached to the means of the experimental groups. 
Nor is it evident how generalization from the responses of these groups 
to the responses of other groups would be achieved. 

Use of a microanalytic regression approach would facilitate general¬ 
ization from the responses of experimental units to the responses of 
groups having a composition which differs in some respects from the 
group from which experimental units are drawn. With this type of 
analysis the dependent variables in the regression equations should be 
individual, or individual tax unit, response variables. The predictor 
variables in such regression equations should indude the values of the 
tax parameters which are being treated as experimental variables, 
plus individual tax xmit, and environmental characteristics which may 
play important roles in determining the values of the dependent vari¬ 
ables. 

Use of a regression approach based on data from micro units would 
permit estimating relations which were intended to apply to micro 
units, and, by doing so, facilitate generalizing from results based on 
particular samples to the results which might be expected for other pop¬ 
ulations and other specific negative income tax laws. Such multiple re¬ 
gression equations, once estimated, could be used to predict the re¬ 
sponse of each member of a new population to a specific tax law. Ap¬ 
propriate values for the tax law parameters and appropriate values for 
those variables needed to describe the members’ individual and en¬ 
vironmental characteristics would simply be plugged into the regres¬ 
sion equations. Having predicted the response of each member of a new 
population, or at least of a random sample of the members of a new pop¬ 
ulation, predictions about the aggregative implications of the new tax 
could be obtained by summation of the micro predictions. 

Relevance and Duraiion of Experiment 

A real negative income tax law might go on forever. An experiment 
must terminate. Does this introduce an inescapable difference between 
any experimental situation and the situation that would be associated 
with a real negative income tax law? 

One way of minimizing this problem is to conduct experiments which 
do extend over as long as from three to five years. This would seem to 
provide as much certainty about the future as is provided by congres¬ 
sional action. 

A second way to deed with this problem would be to let the length of 
the experimental treatment also be an experimental variable. If es¬ 
sentially the same responses or lack of responses result from experimen- 
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tal treatments extending over three, four, and five years, then the fact 
that a real negative income tax might go on forever would not seem to 
matter. If responses were found to depend upon the length of experi¬ 
mental treatment, then some basis for making the necessary extrapola¬ 
tions also would have been obtained. 

VII. Economizing Possibilities 

Costs are the single most important barrier to a program of planned 
incentive experimentation. Incentives applied experimentally must be 
large enough to be noticed, and to be in the range of potential applica¬ 
tion. Moreover, since all experimental units must be willing subjects, it 
follows that each experimental unit must come out ahead. This means 
that the possibility of minimizing costs by use of penalties as well as 
rewards is limited. This section mentions several ways, however, in 
which experimental costs might be held down. 

Sequential Experimentation 

The basic idea behind sequential experimentation is to start with a 
small number of experimental units, and gradually increase the number 
of replications of the experimental treatments until the desired pre¬ 
cision of results is achieved. This sort of experimentation permits post¬ 
poning a final decision about sample size until initial experimentation 
has generated estimates of error variances and magnitudes of effects. 
Otherwise the experimenter must pick a sample size which will be large 
enough under the worst possible assumptions. This leads frequently to 
the use of samples which are larger than needed. Or else, the sample 
size may be inadequate, and the whole experiment may fail. 

Another advantage of starting each experiment with a small number 
of experimental units is that gross errors in technique or experimental 
design may be discovered before the success of an entire costly experi¬ 
ment is jeopardized. 

Joint Use of Control Groups 

A group of experimental units which is not exposed to experimental 
treatments could, of course, serve equally well as a control group for 
judging the effects of experimental treatments performed on any number 
of other experimental units. Thus, if several experiments were performed 
simultaneously, some economy might be achieved by using a single 
control group for the whole set of experiments. 

Joint Use of Treatment Groups 

In many cases it seems reasonable, at least as a first approximation, 
to assume that the effects of two or more quite distinct experimental 
variables are additive. Use of an experimental design which achieves 



ORCUTT AND ORCUTT: INCOME MAINTENANCE 


771 


orthogonality between the different experimental variables permits the 
use of the same experimental units as subjects for each of several ex¬ 
periments. 

Joint Use of Experimental Treatments 

Sharing the costs of a given set of experiments among several cus¬ 
tomers is another way of lessening the costs problem. In the case of 
negative income tax experimentation, for instance, there are some who 
are interested in work related responses, others who want expenditure 
information, and still others who are interested in the effects of negative 
income taxes on family formation and fertility. By coUectmg informa¬ 
tion on several observational variables, all of the above potential cus¬ 
tomers could obtain knowledge which they desire from the same basic 
set of experiments. 

Joint Use of Specialists, Field Staff, and Facilities 

An individual experiment may require the services of experts in 
sample design, sample selection, data collection, statistical analysis, 
computer use, etc. But any one experiment is likely to use only a frac¬ 
tion of the time of several such specialists. Clearly, economies of scale 
are possible. In particular, since sample survey organizations already 
require an expert staff, economies might be achieved by combining a 
program of incentive experimentation with a sample survey program. 
This might even permit the use of sample survey respondents as a con¬ 
trol group for a wide variety of experimental studies. 

Problem Selection and Specification 

In addition to the above possibilities for economizing, there may be 
many additional ones having to do with problem selection and specffica- 
tion. For instance, if policy makers are interested in knowing whether 
or not some policy variable has an appreciable effect, the experimenter 
can focus on the detection of linear effects. In general this wiU be less 
expensive than determination of a nonlinear response surface. 

VIII. Recommendations 

In building knowledge and securing experimental evidence of vital 
concern to policy makers the full force of the scientific, experimental 
method should be brought to bear. The supply of pressing, unanswered 
social questions is enormous. How can any given experiment be ex¬ 
pected to more than nibble at the mountain of our ignorance? Yet the 
nibbles can be enlarged, given some coordination, and stepped up in 
frequency. This surely is what has resulted in the marvelous flowering 
we are mijoying of the physical and biological sciences. 

Incentive, disincentive, and motivational experimentation, of course. 
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are not the only research areas of crying importance to policy makers. 
But they are perhaps the most important. In any case, it is clear that 
policy oriented incentive experimentation should be undertaken in a 
systematic way, on an operationally viable scale, and on a long-run basis. 

A long-run approach to social experimentation, however, needs—and 
in fact, demands—long-rtm financing for its assured success. This is 
necessary for wise planning. And it is essential to building up, and keep¬ 
ing together, an effective research team. A commitment of at least one 
or two million dollars per year under an arrangement providing for a 
three- to five-year moving horizon, with the horizon to be extended after 
each annual review, is needed for each major center of field experimen¬ 
tation established in the United States. 

Some economies and increased effectiveness might be achieved by 
developing experimental, field research programs in close association 
with major survey research organizations. At no extra cost, sample 
survey respondents might in this way be made available for use as mem¬ 
bers of control groups. Also specialists and special facilities needed by 
sample survey organizations could be used to meet the needs of field 
experimentation. Regardless of the specific arrangements though, ways 
should be found to ensure that those major centers of experimentation 
and surve 3 dng inaugurated will be of use to social science researchers 
across our nation. It is time we set up some Mt. Palomars for the 
social sciences! 



DATA AGGREGATION AND INFORMATION LOSS 
By Guy H. Orcutt, Harold W. Watts, and John B. Edwards* 

In view of the fact that the federal government collects an enormous 
amount of information from or about households and firms, it is sur¬ 
prising how frequently the researcher discovers that the only behavioral 
units for which suitably matched data are available are national ag¬ 
gregates—the whole household sector, for example. Thus, matching 
time series of total consumption and income are simply not available 
for individual or groups of individual households classified by location, 
age of head, assets, race or any other characteristic. 

To the researcher or policy maker interested in the economic perfor¬ 
mance and development of a small area or region, the unavailability of 
suitable time series in the area of specific interest is an obvious handi¬ 
cap. For researchers and policy makers interested in the prediction and 
control of national aggregates, however, the handicap is not so obvious, 
and, in consequence, more serious. 

Aggregation of data for purposes of research and analysis may upon 
occasion be very much in order. But aggregation before analysis dis¬ 
cards information, and the researcher should have something to say 
about the tolerability of such loss. The purpose of this study is to dem¬ 
onstrate that the loss of effective estimation and testing power, in¬ 
curred through aggregation carried all the way up to the national level, 
can be extremely great. 

The procedure adopted is as follows. In Section I a microanalytic 
model is set forth which is to serve as a hypothetical real economy. 
Computer simtilation of this ^‘Economy” is used to generate unag¬ 
gregated data for selected intervals of time, and calculations for ordinary 
least-squares regression analysis are carreid out on the basis of the unag¬ 
gregated data and on the basis of the same data aggregated over be¬ 
havioral components. In Section II the design of the simulation experi¬ 
ments is set forth. The discussion of the results is in Section HI. The 
final section is devoted to conclusions.^ 

* Orcutt is a Senior Advisor at the International Bank for Reconstruction and Development, 
Watts is a professor at the University of Wisconsin and Edwards was a graduate student in 
economics at Harvard University. The authors would like to express their gratitude to the 
National Science Foimdation for financial support, to the Social Systems Res^rch Institute at 
the University of Wisccmsin and the Economic Research Project at Harvard University for use 
of facilities and to Max Ellis, Don Steward and Dawn Palit for programming assistance during 
the early phases of the research. 

^ Other studies dealing with various implications of data aggregation include: Cramer [1]} 
Dunn [2], Feige and Watts [3], Grunfeld and Griliches [4], Kaysen [5], Nerlove [6], Orcutt [7, 
8], Orcutt and Watts [9], Prais and Aitcfaison [10], Ruggles [11], and Theil [12]. 
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1. Model Formulation 

Directives 

In developing a model to serve as a h 3 rpothetical version of a real 
economy, one has perforce to rely heavily on personal judgments about 
which features of economic systems might be critical. To mitigate this 
as far as possible, a flexible model has been developed which can be con¬ 
veniently altered in those respects believed to be significant. As more 
realistic microanal 3 rtic specifications of the economy become available, 
they can be used in similar studies. The true nature of our economy 
may not be known, but it seems reasonable to seek procedures for study¬ 
ing the economy which would work satisfactorily if the world' is like 
our models of it. At least we ought to be able to estimate the significant 
features of our models from the data they have generated. s 

The loss due to aggregation wiU depend on the underl 3 dng nature of 
the real world, the type of aggregation carried out, the relation of the 
equation or equations being studied to the real world, and the choice of 
statistical method for estimation and testing. In any actual investiga¬ 
tion the type of aggregation used and the equation or equations being 
estimated or tested would be known. The choice of statistical methods 
for estimation and testing is not a major issue at this point since it is 
hoped that the analyas of aggregation effects may be carried out for 
any method of interest. The real problem lies in trying to specify those 
features of the real world which are significant for tMs study. 

In real economies macro- and microcomponents are subjected to 
stimuli which vary more or less continuously. The responses of these 
components presumably lag the stimuli by at least some small interval 
of time and may themselves be distributed over time. The stimuli which 
components receive are likely to be autocorrelated time series and stem 
in part from the behavior of other components of the economy. Since 
much of the behavior of most components is a response to previously 
received stimuli, it is dear that the economy is a system of interacting 
behavioral components. Thus, feedbacks and autocorrelated timft series 
are two prominent features that should be incorporated into the model. 
This is espedaUy important, since it is known that these features have 
an important bearing on the effectiveness of estimation and testing 
procedures. 

Equation System 

The following equations single out the critical interdependendes of 
a dmple economy with n spending units and a government. The govern¬ 
ment is thought of as the policy maker. It levies taxes on the income of 
spending units and it buys goods and services through the market. The 
n spending xinits are the microcomponents of this model and might be 
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thought of as households, firms, and other t 3 ^es of behavioral com¬ 
ponents. No product distinctions are explicitly recognized and all goods 
or products including labor are sold and bought with money through a 
single market. The market thus serves as a device to link the behavioral 
components and to close the circulation of money. The total income of 
spending units before taxes is the sum of expenditures of the n spending 
units and those of the government. This total is distributed among 
spending rmits on the basis of their past share, individual characteris¬ 
tics, and a random term. Expenditure of a spending unit is related to 
both its lagged disposable income and its net financial assets at the end 
of the previous period. 

Microanalytic Equations 

( 1 ) + pMi.t-1 + Uit 

( 2 ) = 

( 3 ) Yit = (1 - RtKEt + Gt){lH/It) 

(4) lit = fflo + aili,t-i + Vii 

Implicit Mcuroanalytic Equations for the Nongovernment Sector 

(5) E* =s «5 -|- aYt-i -+- fiMt-i -h Ut 

(6) Mt = + F, - E, 

(7) F, = (1-E,)(E,-|-G,) 

where for the «th imit at time t 

Eit= expenditures 
Mit— net financial assets 
Yit= disposable income 
Iit= index for distributing income 
Z7<t= stochastic term for expenditures 
F«= stochastic term for income distribution 

The corresponding letters without the subscript i indicate summation 
over the n spending units. 

The variables rdating to government activities at time t are: 

Gt=* expenditures 

Ei==tax rate on aggregate income of the spending units 
The parameters are: 

5 =constant term in micro-expenditure fimction 
propensity to spend disposable income 
i8=propendty to spend financial assets 
ao,(Zi=’parameters of income distribution function 
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The model is qmte eclectic as it stands, incorporating two strands of 
contemporary income theory by way of the parameters, a and By 
appropriate choice of parameters the model can be: (1) an expenditure- 
multiplier model 03=0); (2) a quantity theory model (oj=0); or (3) a 
stock-flow adjustment model with quantity theory overtones. 

Choice of Parameters and Initial Conditions 

In order to run computer experiments, the model required specific 
formulation. We based our choice of parameters on empirical findings 
using U.S. economic data. An ordinary least squares regression of total 
private expenditures on lagged disposable income and lagged private 
claims of the public and rest-of-world sections achieved a multiple cor¬ 
relation (squared) of 0.9951 for the combined 1930-1940 and 1946— 
1963 periods. The addition of an accelerator term had essentially no ef¬ 
fect. Alternative autoregressive transformations were also tried; but the 
fit, in terms of the residual variance, was not importantly affected. The 
estimates of a and /8, however, were sharply affected by the choice of 
autoregressive transformation. They range from Qi=0.96 and j8=0.13 
for the imtransformed data, to a=0.44 and j8=1.3 for the first differ¬ 
ences (autoregressive parameter—1). These highly interrelated esti¬ 
mates are both the consequence of the closely correlated movements of 
disposable income and “money” and an eloquent example of the poverty 
of useful information found in aggregate series. These data do not per¬ 
mit one to distinguish the effects of two influences as conceptually dis¬ 
tinct as a stock and a flow! 

The fit of this particular model is not of primary importance other 
than in giving some assurance that the “economy” constructed to gen¬ 
erate our data is at least superficially consistent with data generated by 
an actual economy. The parameter values chosen for the experiments 
described below are; 


5 = 0 
a =0.9 

' )8 = 0.2 

These values lie comfortably within the region which achieves a high 
correlation with the time series data. 

Notice that the model could have been specified with a different ol and 
p for each microcomponent. This would certainly add a greater degree 
of realism, and we hope to explore this case in subsequent studies. 
Another note of realism could have been added by introducing a mech¬ 
anism to produce a long-term trend in all variables. This would have 
induced more realistic correlations at the macro level and should be 
considered in future studies. 

In selecting the number of spending units, considerations of computer 
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time were of importance. Since we desired a large number of replica¬ 
tions of the experiments in order to determine reasonably well the means 
and variances of the distributions of interest, a large number of spend¬ 
ing units would lenten the computations considerably. Furthermore, 
there does not appear to be any reason why sufficient inforpiation re¬ 
garding the consequences of aggregation cannot be obtained from a 
modest-sized economic model. We selected sixteen as the number of 
micro spending units. 

Arbitrary equilibrium levels for the variables were determined in 
order to “start up” the model. Assuming a constant tax rate, P, equal to 
0.2 and a fixed public expenditure, G, equal to 40, the aggregate 
equilibrium values of the other variables are: 

7 = 160 
= 80 
1 = 160 

The total gross income is, of course, E-\-G or 200, of which the govern¬ 
ment collects two-tenths or 40, thus balancing its budget. 

n. Design of Experiments 

We now turn to the design of computer experiments for stud 3 ring the 
effects of data aggregation on least-squares estimates of equation param¬ 
eters. The true parameter values for the data-generating mechanism 
are known. Therefore, repeated samples of the least-squares estimates 
of these parameters allow direct computation of the first and second 
moments for the estimates, and hence the bias and mean square error. 
The basic modd for each of the 16 micro-components is: 

Bit = 0.97(.^i -f -h Uu 

Yit = (1 - Rt){Et -h G,)(/«//,) 

Mit = Yit-Eit 

/« = l/16-hF« 

Uu ~ iV(0, 0.2S) independently distributed over i and t 

Vit N(0, 0.0001) independently distributed over i and t 

Starting with 10 units of disposable income and 5 units of assets for 
each component, the economy is simulated for a “history” of: (a) 20 
consecutive time periods or years, and (b) starting with the same initial 
conditions induding the same initial values for the random variables, 
80 consecutive years. These observations provide the microdata cover¬ 
ing the 16 units. These same observations are then aggr^ated into four 
groups of four units each for semiaggregated estimation; and finally 
into a single group for fully aggregated estimation. The sample sizes for 
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these three modes were thus 320,80, and 20 for the 20 years per history 
case and 1280, 320, and 80 for the 80 years per history case. This de¬ 
sign facilitates a comparison of the merits of (1) more observations via 
disaggregation and (2) additional points at the same aggregation level. 
Notice that the 20 years per history case has the same number of ob¬ 
servations per estimate at the micro- and semiaggregated levels as the 
80 years per history case has at the semi- and fully aggregated levels 
respectively. 

The task is to estimate the parameters of the following equation in- 
duding the variance of the stochastic residual. 

Et = 5 -|- a F (_i 4* /SJft-i -f- Ut 

Estimation was done by ordinary least-squares at each of the three 
levels of aggregation. The means and variances of the parameter esti¬ 
mates were computed by repeated sampling. For the 20 years per his¬ 
tory case, 400 samples were taken. For the 80 years per history case 
only 100 samples were taken in order to provide comparability in the 
predaon to which the moments were determined. 

The estimated standard errors of the parameters are computed from 
the usual formulas relating to least-squares regressions and then aver¬ 
aged. Also, the average R® values are tabulated. 

In order to remove correlation between samples due to overlapping, 
a separate history was run prior to the first and between each of the 
subsequent histories. For example in the 20 years per history case, 800 
consecutive histories were run, samples being taken from even-numbered 
histories. 

Four separate variations or experiments were run— 

Variation 1: Primary Model 

The primary modd as described above 

Rt = 0.2 for all time 
Gt — 40 for all time 

Variation 2: Autocorrelated Income Shares 

Replace the parameters of the income distribution equation (4) as 
follows: 


oo = 0.01875 
= .7 

F«~iV(O.OOOOSl) 

All other variables are as in the Primary Modd. Note that the m<=^an 
and variance of remain the same as for the Primary mndel , 
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Variaiion 3: Compensatory Fiscal Policy 

Assume the government can predict private spending without bias 
and with an error of approximately 1 per cent. The government then 
aims to close half of the predicted “gap” between private expenditure 
and the equilibrium value of 160. Since 1 per cent of 160 is 1.6, this 
would be tiie standard deviation for a normal error if it were less than 1 
per cent about two-thirds of the time. The variance would be (1.6)® 
= 2.56. We therefore introduce the following compensatory fiscal policy 
equation 

G, = 40 -f .5(160 - + vt) 

Vt ~ NiO, 2.56) 

or equivalently: 

Gt = 120 - .SEt -H Cl 
ci ~ iV(0, 0.64) 


Variation 4: Balanced Budget Policy 

Assume, again, approjdmatdy a 1 per cent error in estimates of rev¬ 
enue from taxation at the equilibrium level of the economy. The esti¬ 
mated revenue at equilibrium is 40, and if 1 per cent of this is the stan¬ 
dard deviation of the error then its variance is 0.16. Therefore, in an 
attempt to balance the budget, the government poli<y would be: 

Ri(£i + Gi) = G, + Fi 
Fi ~ iV(0, 0.16) 


or, equivalently at equilibrium: 




G, 


+ 


Et + Gt 

X,~iV(0,4X10-«) 


To sum up, the experiments are divided into two cases: 20 years per 
history, and 80 years per history. There are 400 replications and 100 
replications respectively for each case. The replications provide Monte 
Carlo sampling distributions for the parameter estimates and other 
statistics of the regression equation. Sampling distributions are produced 
for estimations based on three levels of aggregation. All of the above is 
done under four variations of the equation system.® 

* The program for these Monte Carlo es^eriments were written in Fortran IV and run on the 
IBM 7094 Computer at Harvard Univeraty. The total time to devel<^ and run the programs 
consumed about two hours of computer time. The normally distributed random numbers were 
generated by the library subroutine at Harvard entitled RANDOM. 
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III. Results 

The main results of the simulation experiments are shown in Table 1. 
The means and standard deviations of each statistic are given for each 
of the four variations. Where applicable, the average estimated standard 
error is shown. The constant term I is on a per capita basis (see equa¬ 
tion 5). The stochastic error variance is maintained at 0.25 at the 
three levels by dividing all variables by 2 before estimating at the semi- 
aggregated level, and again by 2 before estimat in g at the fully aggre¬ 
gated level. 

Table 1 is divided into two cases (20-year and 80-year histories) 
which are in turn subdivided into toee columns corresponding to 
statistics derived from micro-, semi-, and fxilly aggregated data. We 
report the mean and standard deviation of each statistic of interest. 
The standard deviation of a mean derived from 20-year histories will 
be one-twentieth of the standard deviation of the corresponding statistic 
■smrft there were 400 replications. The standard deviation of a mean de¬ 
rived from an 80-year history will be one-tenth of the standard devia¬ 
tion of the corresponding statistic since there were 100 replications. For 
those statistics which have a computable standard error of estimate 
from the least-squares regresaon model, we show the mean value of 
this. 

The following discussion attempts to bring out the more important 
implications of the results. 

General Remarks 

Primary Model {yariation 1). The results for the primary model are 
relatively uncomplicated but they do underscore a number of useful 
lessons. The same basic model holds at all levels of aggregation. Con- 
adering the recursive equation for private expenditmres, note that the 
disturbance is an independently and identically distributed variable at 
each time and for each microunit, it is normally distributed, and it has 
no contemporaneous correlation with the predetermined variables. 
Hence, aU the requirements for regarding single equation-least squares 
as a TTiaTrimiiTn likelihood procedure are met at each level of aggregation. 
By this argument the estimates are conristent and efficient. 

As is well known, the maximum likelihood estimates obtained from 
small samples may be biased. Bias may, as in this case, come about be¬ 
cause there is not complete independence between the independent 
variables and the disturbance. The variables M and F wiU reflect, and 
hence be correlated with, past values of the disturbance. In Table 1 it 
appears that the estimates of a and j8 in the appropriately specified 
equation tend to have slight biases at the micro-level and much larger 
ones at higher levels of aggregation. 
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Table 1—Means, Standard Deviations and Average Estimated Standard Errors 
OP THE Experimental Sampling Distributions* 


Model 

Variation 

Statistic 

20-Year Histories 

80-Year BGstories 

Micro 

Semi- 

Aggre¬ 

gated 

Aggre¬ 

gated 

' Micro 

Semi- 

Aggre¬ 

gated 

Aggre¬ 

gated 


$ 


.045 

.155 

-.907 

.015 

.062 

-.219 

1. Primary 

(0.0) 

s 

.241 

.515 

3.527 

.126 

.297 

1.256 



a 

.243 

.513 

3.025 

.120 

.245 

1.145 


ot 


.891 

.867 

.794 

.897 

.889 

.893 


(0.9) 

s 

.038 

.079 

.256 

.019 

.046 

.123 



a 

.037 

.077 

.222 

.018 

.036 

.098 




.209 

.234 

.595 

.202 

.210 

.258 


(0.2) 

s 

.034 


.492 

.017 

.039 

.100 



a 

.033 

.068 

.324 

.016 

.032 

.095 


<rtt* 


.249 

.251 

.239 

.251 

.248 

.248 


(0.25) 

s 

.020 

.040 

.086 

.011 

.018 

.038 


R* 


.922 

.906 

.504 

.921 

.907 

.528 



s 

.009 

.022 

.195 

.005 

.010 

.129 


5 


.042 

.123 

1 -.907 

.019 

.054 

1 -.219 

2. Autocorrdated 

(0.0) 

s 

.215 

.480 

3.527 

.105 

.274 

! 1.256 

Income Shares 


a 

.211 

.464 

3.025 

i 

.104 

.221 

1.145 


a 


.891 

.869 

.794 

.897 

.890 

.893 


(0.9) 

s 

.032 

.071 

.256 

.016 

.041 

.123 



a 

.031 

.068 

.222 

.016 

.032 

.098 


P 


.209 

.236 

.595 

.202 

.210 

.258 


(0.2) 

s 

.032 

.069 

.492 

.015 

.036 

.100 



a 

.031 

.066 

.324 

.015 

.031 

.095 


<ru* 


.249 

.251 

.239 

.251 

.248 

.248 


(0.25) 

s 

.020 

.040 

.086 

.011 

.018 

.038 




.917 

.898 

.504 

.917 

.902 

.528 



s 

,013 

.030 

.195 

.007 

.015 

.129 


5 


.041 

.147 

-.350 

.017 

.073 

-.448 

3. Compensatory 

(0.0) 

s 

.242 

.539 

4.479 

.126 

.310 

2.049 

Fiscal Policy 


a 

.245 

.536 

4.490 

.122 

.257 

2.059 


a 


.892 

.869 

.834 

.897 

.887 

.923 


(0.9) 

s 

.038 

.082 

.437 

.019 

.048 

.212 



a 

.037 

.080 

.431 

.018 

.038 

.201 


P 


.208 

.233 

.402 

.202 

.210 

.243 


(0.2) 

s 

.034 

.071 

.226 

.017 

.040 

.091 



a 

.033 

.069 

.197 

.016 

.033 

,076 
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Tabus 1 — (Continued) 


Model 

Variation 

Statistic 

20-year EGstories 

80-Year Histories 

Micro 

Semi- 

Aggre¬ 

gated 

Aggre¬ 

gated 

Micro 

Semi- 

Aggre¬ 

gated 

Aggre¬ 

gated 




.249 

.251 

.247 

.251 

.248 

.248 


(0.25) 

s 

.020 

.040 

.085 

.011 

.018 

.039 




.922 

.905 

.337 

.921 

.905 

.289 



3 

.009 

.023 

.155 

.005 

.010 

.079 


S 


.083 

.292 

1.543 

1 .023 

.090 

.141 

4. Balanced 

(0.0) 

s 

.290 

.599 

6.711 

.126 

.263 

1.416 

Budget Tax 

a 

.282 

.587 

4.637 

[ .119 

.222 

1.040 

Policy 










a 


.889 

.860 

.645 

.896 

.884 

.843 


(0.9) 

s 

.035 

.073 

.212 

.019 

.041 

.073 


a 

.034 

.070 

.174 

.018 

.033 

.059 


i5 


.210 

.238 

.487 

.203 

.212 

.296 


(0.2) 

s 

.032 

.068 

.995 

.016 

.035 

.300 


a 

.031 

.065 

.692 

.016 

.031 

.224 


<ru* 


.249 

.251 

.234 

.251 

.248 

.247 


(0.25) 

s 

.020 

.040 

I 

.084 

.011 

.018 

.038 


R* 


.954 

.945 

.623 

.918 

.911 

.804 



s 

.019 

.025 

.208 

.039 

.041 

.101 


*Rows containmg standard deviations of the esperimental sampling distributions are 
preceeded by an s. Rows containing average estimated standard errors are preceeded by an a. 

It is also apparent that the dispersion of the sampling distributions 
for the coejB&cients increases with aggregation somewhat more rapidly 
than would be expected from the simple loss of degrees of freedom. For 
example, in the 20-year histories case the sample sizes decline as 320: 
80:20, indicating that the sampling variance would increase as 1:4:16 
or the standard deviation as 1:2:4. In Table 1 the pattern of standard 
deviations is more like 1:2.1:10. The reason is that there is feedback 
via the macroidentities and this becomes more important as aggrega¬ 
tion is carried further. The explanatory variables Y and M are corre¬ 
lated much more closely at the fully aggregated level than at the micro- 
level. The resulting increase in collinearity presumably causes an in¬ 
cremental loss in addition to the lost degrees of freedom. 

Comparison of the standard deviation and the square root of the 
estimated error variance columns in Table 1 reveal another tendency— 
namely that the latter have a nonconservative bias in the more highly 
aggregated case. In part this is illusory due to the fact that standard 
errors were averaged instead of the squares of the standard errors. But 
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the downward bias imparted by this is not large enough to explain the 
discrepancy. Detailed study of the individual regressions in^cates a 
tendency to reject null hypotheses more frequently than the usual 
sampling theory would suggest. 

Autocorrdated Income Shares {Variation 2). This variation introduces 
a minor complication which should not affect the macro estimates in any 
way. Only the distributive mechanism is affected, and the behavior of 
the macromodel should be entirely independent of this part of the model. 
In fact, since each variation was “started up” with the same initial 
values for the variables and for the random numbers, the results for the 
fully aggregated experiment are identical to those of the Primary Model. 
As compared with the primary experiment we note a slightly larger 
dispersion of regression coefficients at the microlevel which is under¬ 
estimated, on the average, by the calculated standard errors. Except 
for that, the results are the same as the primary model and require no 
fxuther discussion. 

Compensatory Fiscal Policy (Variations). Some inmght into the con¬ 
sequences of this variation may be obtained by examining the model 
which would hold if the government were able to forecast with perfect 
accuracy and hence stabilize disposable income perfectly. In this model 
the (constant) level of income is given and E, G, and M are the endogen¬ 
ous variables. All three turn out to be autoregressive processes of the 
first order with the same autoregressive parameter, namely l-i8. G and 
E will be perfectly correlated at the macrolevel and E wifi, have a cor¬ 
relation of V18/2 with the lagged value of M. Now, it is clearly impos¬ 
sible to estimate a coefficient for Y at the macrolevel because it shows 
no variation. Nevertheless, it is qmte easy to get very good estimates at 
the microlevel. The variation of individual incomes is not dominated by 
stabilizing aggregate income and this variation provides a sound basis 
for estimation. 

The model chosen for this experiment was not, of course, so extreme. 
A limited ability to forecast (without bias) was assumed and a conser¬ 
vative policy aiming at partial compensation was attributed to the 
government. The results show a tendency in the direction indicated 
above, i.e., a marked deterioration in the ability to estimate the income 
parameter at the macro-level. 

Balanced Budget Policy (yarialion 4 ). This case may also be considered 
in an extreme form in which the government is able to forecast expendi¬ 
tures perfectly and sets tax rates so as to balance the budget exactly. 
In sudfi a model, government income and expenditures must be identical 
because any divergence requires an unbalanced budget. If one considers 
the reciprocal of the tax rate, it turns out that this is perfectly corre¬ 
lated with F (and E). Moreover, everything has an autocorrelation 
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equal to a (the income coefficient). So far as estimation in this extreme 
case is concerned, the situation is much as in Variation 3 except that 
the “money” coefficient is now the one that is obscured in the macro¬ 
data. The microdata, again, contain a practically imdiminished amount 
of relevant information for estimation of both coefficients. This result is 
seen empirically in the large increase in the standard deviation of the 
estimate of jS as we move from semi- to fuUy aggregated data. 

Conseqtiences of MisspeciUcation 

In pr eliminar y experiments several misspecified expenditure functions 
were fitted to the data at each level of aggregation. Only 25 replications 
of the 20 years per history cases were carried out. 

The numerical results of the preliminary experiments are given in 
Orcutt and Watts [9] but are not duplicated here for the sake of brevity. 
Rather we summarize the notable results in the following paragraphs. 

The correctly specified equation was adffiterated by adding variables 
which should not be included. In one case the lagged value of the de¬ 
pendent variable was added, and in the other a second lagged value of 
income, F-2, was introduced. In both cases the equations fitted at the 
disaggregated levels yielded inconsequential values for the “extra” 
variable and provided coefficients almost identical with those in the 
properly specified equation for the “correct” variables. 

At the aggregate level the picture is quite different. For Variations 1 
and 2, there is a perfect correlation between lagged income and lagged 
private expenditure (they are linked by an identity at the macrolevel). 
This fact implies exact coUinearity when both are in the equation and 
prevents estimation altogether. Moreover, the same fit will be attained 
whichever one is left out. In Variations 3 and 4, the macroidentity is 
perturbed by random variation of either expenditures or tax rates. 
This allows estimation to proceed but the remaining coUinearity ma.kftg 
the results very unreliable and sensitive to the difference in data gen¬ 
erated by Variation 3 as compared to 4. 

Another plausible misspedfication—substitution of current income 
instead of lagged income—^was induded in the preliminary experiments. 
Current income was introduced alone, and in combination with lagged 
money. It will be recalled that income and expenditures are linked by an 
identity in Variations 1 and 2, and are dosdy correlated in Variations 
3 and 4. In this case of misspedfication these properties result in perfect 
fits at the aggregated level for 1 and 2. This situation is only slightly 
moderated in versions 3 and 4. 

The estimates based on disaggregated data are relatively imaffected 
by these high macrocorrelations, with the exception of Variation 2 
(autocorrelated income shares). In that case current income is, by virtue 
of autocorrelation, a good proxy for lagged income and hence partially 
picks up its effect when lagged income is absent. 
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Variance Estimation: Bias and Efficiency 

The resxilts for all the experiments show negligible bias in estimating 
the variance of the stochastic term at the two low levels of aggregation 
and a small but detectable bias at the fully aggregated level. The ef¬ 
ficiency of estimation declines in proportion to the loss in degrees of 
freedom. As will be recalled, we found a similar consequence for the 
parameter estimates themselves, although in that case the loss of ef¬ 
ficiency was substantially greater than the expected proportional loss. 

Loss of Information as a Function of Aggregation 

We now consider the amoimt of information in a body of data as a 
function of the extent of disaggregation. Since three aggregation levels 
were observed for each experiment we can get a crude idea about the 
shape of this function. The measure of lack of information content used 
here is mean square error which is the sum of the variance and the bias 
squared. Other measures of information are of course possible, but MSE 
is one which should enjoy general acceptance. 

The MSE^s for the coeflBicients cl and jS in the correctly specified ques¬ 
tion are given in Table 2. One observes that moving from fully to semi- 
aggregated data increases the information (reduces MSE) much more 
than moving from semiaggregated to microcomponents, although at 
each step a four-fold division is made in the aggregation level. 

IV. Conclusion 

The approach underlying this study was to construct a microanalytic 
model of the United States economy which was as realistic for a small 
model as our insight permitted. This primary model and several vari¬ 
ants of it were then operated to produce large numbers of histories, and 
an effort was made to estimate ^e underlying structure of the generat¬ 
ing models by conventional estimating techniques. By carrying out 
estimation on data at three levels of aggregation, including the national 
accoimts level, it was possible to evaluate how the degree of aggrega¬ 
tion influences the eflBiciency of conventional estimation techniques. We 
hope that these results can to some extent be carried over to estima¬ 
tions with ^^real” data. 

We discovered that, if the real world is similar to any one of the 
variants which were tried, use of less aggregated data than the national 
accounts data presently relied on would make possible: (1) the virtual 
elimination of small sample biases, (2) enormous improvements in the 
precision of estimates of parameters in macroeconomic models, and (3) 
greatly improved possibilities of detecting misspedfications and of cor¬ 
rectly choosing between alternative formulations. 

Is at least one of our variants of the economy sufficiently like the real 
U.S. economy for our results to be of practical significance? If suitably 
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Table 2.—^Mean Squaee Ebeor job Estimated CoEPircaENT 
(values are 10® times actual) 



Micro 

Semi>Aggregated 

Aggregated 

Primary Model 



1 

a (20) 

152 

733 

7,677 

a (80) 

37 

224 

1,518 

pm 

124 

606 

39,809 

pm 

29 

162 

1,336 

Autocorrelated 




Income Shares 




«(20) 

110 

600 

7,677 

<*(80) 

26 

178 

1,518 

pm 

110 

606 

39,809 

pm) 

23 

140 

1,336 

Compensatory 




Fiscal Policy 




a (20) 

151 

768 

19,532 

a (80) 

37 

247 

4,547 

pm) 

122 

613 

9,188 

pm) 

29 

170 

1,013 

Balanced Budget 




PoBcy 




<*(20) 

135 

693 

10,997 

«(80) 

38 

194 

858 

pm) 

112 

607 

107,239 

pm) 

27 1 

137 

9,922 


disaggregated data were available, it would be possible to find out. Un¬ 
fortunately our present available national accounts data are hardly 
adequate to let us learn. They are compatible with our underlying 
microanal 3 rtic model but, unfortunately, they contain so little evidence 
that they are compatible with aU sorts of models. Perhaps this is why 
economic hypotheses and theories are almost never rejected on the 
basis of empirical evidence. If gains of the order found in this simplft 
e3q)eriment could be obtained from suitable disaggregated or partially 
disaggregated real data perhaps some of these questions could be given 
a satisfactory answer. 
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ON THE SOCIAL RATE OF DISCOUNT 
By William J. Baumol* 

Few topics in our discipline rival the social rate of discount as a sub¬ 
ject exhibiting simultaneously a very considerable degree of knowledge 
and a very substantial level of ignorance. Economists understand 
thoroughly just what this variable should measure: The opportunity 
cost of postponement of receipt of any benefit yielded by a public in¬ 
vestment. They agree also on the components that should be considered 
in making up this figure: Primarily the weMare foregone by not having 
these benefits available for immediate consumption or reinvestment and 
(perhaps) a premium corresponding to the risk incurred in undertaking 
government projects. Above all, economists are quite generally in ac¬ 
cord on the view that a very serious misallocation of resources can 
result from the use of an incorrect estimate of the value of this variable 
in a cost-benefit calculation. Yet, while they agree that externalities 
can play a significant role in the matter, there is some considerable 
question even %bout the direction of these effects. There is substantial 
obscurity and divergence of views in discussions of the implications of 
differences (if indeed there are any) in the degree of risk that is incurred 
when a given project is imdertaken by a private firm on the one side 
and by government on the other. And as a result of these and other 
sources of shaky imderstanding of some basic principles, we are treated 
to what may with little exaggeration be described as a sorry spectacle— 
outstanding members of our profession providing in print estimates of 
the social discoxmt rate ranging from four and one half to eight or nine 
percent. Some calculations by governmental agencies and others have 
even employed discount rates as low as three per cent (see March [10]) 
or have even discounted at a zero rate! (see ELlarman [6]). Since the 
choice of investment projects can be so sensitive to the magnitude of 
this variable, little help is provided to the decision maker who is con¬ 
fronted by such an enormous range of estimates. 

I do not presume in this paper to settle the major issues outstanding. 
But by going at the matter slowly and in terms of its elementary com¬ 
ponents I hope to introduce some illumination on these matters. It will 
be maintained however that there has been some misimderstanding of 
the relative magnitude of the components of the social discount rate. 

* Professor of economics^ Princeton Univeraty. This paper was prepared under the sponsor¬ 
ship of the National Science Foundation and the Ford Foundation through the agenQr of the 
Institute for Quantitative Research in Finance at Princeton University. I am grateful to 
Nevins Baxter, Wallace E. Oates, Rudolph Penner and the members of the Departmental 
Seminar for their very helpful comments. 
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I will conclude that both risk and corporate taxes play a more impor¬ 
tant role than is sometimes ascribed to them, though, curiously, risk 
derives its significance from the comparative risklessness of investments 
from the point of view of society, the very fact that has played a central 
part in the argument of those who oppose the inclusion of a risk premium 
in the discount rate for government projects. 

Perhaps more important, I will show that, given our institutional 
arrangements, there is an unavoidable indeterminacy in the choice of 
that rate. The figure which is optimal from the point of view of the 
allocation of resources between the private and public sectors is neces¬ 
sarily higher than that which accords with the public’s subj'ective time 
preference. As a result, neither the higher nor the lower figure that has 
been proposed can, by itself, satisfy the requirements for an optimal 
allocation of resources, and we find ourselves forced to hunt for a solu¬ 
tion in the dark j'lmgles of the second best. 

Finally, I shall suggest that the intertemporal externalities that have 
been discussed in the literature are significant for the overall levels of 
the optimal private and public discount rates rather than for the dif- 
ferential between the two rates. That is, if, e.g., externalities were in fact 
to imply that society invests too little for the future, then this means 
that the private and social rates should both be lowered, not that public 
projects should be evaluated in terms of a rate that is low rdative to 
the cost of capital to private industry. I shall, then, reexamine the ex¬ 
ternalities issue and review the nature of the misallocations which are 
likely to result if inappropriate policy decisions are made in response to 
them. 

In covering our subject it will prove convenient to proceed by stages, 
first dealing with a world in which taxes are present but in which there 
is no uncertainty and the role of time preference and externalities are 
ignored. In subsequent sections these other influences will be reintro¬ 
duced one at a time and so we will be able to see more clearly the conse¬ 
quences of each. 


I. The Basic Model: The Role of Taxes 

The basic premise on which the analysis will proceed is that the ap¬ 
propriate rate of discount for public projects is one which measures 
correctly the social opportunity cost. The decision to devote resources 
to investment in a public project means, given the overall level of 
employment in the economy, that these resources will become unavail¬ 
able for use by the private sector. And this transfer should be imder- 
taken whenever a potential project available to the government offers 
social benefits greater than the loss sustained by remo-ring these re¬ 
sources from the private sector. The social rate of discount, then, must 
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be chosen in such a way that it leads to a positive number for the evalu¬ 
ated net benefits of a public project if and only if its gross benefits exceed 
its opportunity costs in the private sector. I repeat this banality because 
it seems to me to be the criterion which is relevant for investigations of 
the discount rate, and because it forms the basis for all of the discussion 
that follows. 

Let us begin with a very simple model that brings out some of the 
critical elements m the analysis. For these purposes I utilize the follow¬ 
ing assumptions in the discussion of the present section, many of which 
will be dropped later in the paper: (1) The overall level of employment 
of all resources by the economy is fixed so that any increase in the use of 
resources by the public sector tmavoidably produces a concomitant 
decrease in their utilization by private enterprise; (2) There is no risk 
or imcertainty—the future returns of any investment project can be 
foreseen perfectly. (We will return to the subject of risk in the next 
section); (3) All goods and services in the economy other than those 
provided by the government are supplied by corporations, an assump¬ 
tion which permits us to abstract from the difference in tax treatment 
of corporations and other types of fiunn; (4) Corporations in this riskless 
world are financed entirely by equity; (5) Corporate income is subject 
to a unif orm tax rate of 50 per cent; (6) There is a unique rate of inter¬ 
est, f, at which the government borrows money. 

Suppose now that the government considers undertaking a project 
whose construction requires the use of a set of input resources, R, for 
some given period of time. How does one calculate the opportunity cost 
of this use of resources? Since R is composed of inputs and since the 
corporations are the only alternative users of such items it follows that, 
in ^e first instance, R must all be obtained by taking it out of the hands 
of the corporations. The opportunity cost can then be calculated simply 
by determining the returns which could have been obtained if R had 
been left for corporate use during the period in question. 

Our premises enable us to determine the eqiiOibrium value of this 
magnitude, given the rate of interest on government securities. For in 
this riskless world investors will expect exactly the same rate of return 
on money invested either in the private or the public sectors. This means 
that the corporations must return r per cent to their stockholders. But 
with a 50 per cent tax on corporate earnings it follows that corporate 
resources must provide a gross yield of 2r. In other words, the resources, 
R, if left in the private sector would have produced a real rate of return 
evaluated by the market at 2r. For this purpose it makes no difference 
whether or not product prices are affected by monopolistic elements or 
other influences causing them to depart from competitive levels.^ The 


^ However, ertenialities do make a difference. If a private firm obtains a private return on its 
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fact is simply that the transfer of our resources R has led to a reduction 
in outputs for which consumers would have been willing to pay pnnngb 
to provide a rate of return 2r on corporate capital. Specifically, even if 
a monopoly charges prices above marginal cost, its sales will be cut 
sufficiently so that its outputs’ prices still represent the money measure 
of the goods’ marginal utilities to their consumers.* Hence, with the 
usual reservations about interpersonal comparisons and income dis¬ 
tribution these amounts do still represent the opportunity costs of the 
outputs foregone. 

The form of this argument can easily lead to one sort of misunder¬ 
standing. It would seem to suggest that all government projects must 
draw their resources from private investment and that none of them 
can be taken from private consumption. But nothing of this sort is 
implied or intended. It is obviously possible that the steel used in some 
governmental undertaking is all taken from consumers and so results 
in no reduction in the output of producers’ goods. The consequent de¬ 
crease in manufacture of automobiles, refrigerators and bird cages then 
represents the real cost of the government project. But this in no way 
conflicts with my way of regarding the matter which states only that 


investment but imposes external costs equivalent to 3 per cent, the net social yidd will obvi¬ 
ously be only 12 per cent. For precisely the same sort of reason, as will be observed later, we 
may well consider it desirable to subsidize further the production of public goods in order to 
increase their output beyond its current level. 

Note, incidentally, that the preceding argument does not necessarily imply that the individ¬ 
ual him can shift any or all of the burden of the corporate income tax. As with an increase in 
fixed costs under competitive equilibrium, the rise in taxes may raise the gross rate of return 
simply by driving some firms out of business even though no company can do anything about 
it* 

^ Professor Abba Lerner, in a letter to me, has commented on this point, suggesting that the 
presence of monopoly in the private sector does make a difierence. '^t is true that a dollar 
spent on the monopolized article yields the same marginal utility as one spent on an item pro¬ 
duced under perfect competition, but the marginal return on the monopdized investment 
derives from the marginal revenue received by the monopolist and this is less than the price^ so 
that there is here an additional reason for not taking resources away from the monopolist 
whose marginal social product is greater than his marginal private product because of his 
monopolistic restriction.” 

To put the argument another way, let p, me, mr and I respectively represent price, marginal 
cost, marginal revenue and incremental investment, where the marginal cost indudes no 
normal return, i.e., no ''cost of capital.” Then the monopolist will select an output at which his 
marginal rate of return on I is 2r, i.e., at which » 2r so that 

I = {mr — m^/2r. 

But, using price as the measure of marginal consumer benefits, the social rate of return will 
then be 

(p — me)/I « 2r(p — mc)l{^r — f«c). 

Since price is normally larger than the monopolist’s mar^al revenue, this sodal opportunity 
cost figure will then be greater than 2f and it may in fact be conmderably greater. If, e.g., 
fnc»$1.40 and mr»$1.50 the marginal social rate of return will then be 12r while if 
fnc»$1.45 this opportunity cost rate will rise to 22fl 
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this transfer of resources must take place through the agency of the cor- 
poration. The automobile factory will have fewer tons of steel to process, 
as will the producer of refrigerators and other steel product consumer’s 
goods. And I am arguing only that the outlays of these firms on the 
steel which they would otherwise have used would have brought them 
a rate of return oi 2r as a result of the consumer^ marginal valuation of 
these commodities. 

In these simple circumstances that is aU there is to the matter. But 
it is important to bring out clearly how this discussion differs from much 
of the standard literature. This it does in two respects; m method of 
approach and in its implications for policy. In method, the approach of 
ti^ model avoids the technique associated with Krutilla and Eckstein 
[7, ch. 4], (see also Otto Eckstein [3, pp. 81-104]) the attempt to trace 
out the sources of the money funds “used to finance” the project. Their 
method is to ask whether the adoption of the project will lead to further 
taxes or will be financed by further borrowing and seeks to measure 
opportunity cost by estimating the real consequences for the taxpayers 
or lenders involved. Such a calculation can easily be questioned from 
the viewpoint of the literature of functional finance which tells us that, 
in the last analysis, the purpose of such fiscal measures is not to “pay 
for” governmental activity, but to offset inflationary pressures. Red 
resources can be transferred to the government without either increased 
taxation or added borrowing from the public, inflation being left the 
task of providing the necessary forced saving. And, looked at from this 
point of view it is by no means obvious that the tax equivalent of a D 
dollar government expenditure is exactly D dollars in taxes. The bal¬ 
anced budget multiplier literature suggests strongly that it takes more 
than D dollars in taxes and borrowing from the private sector to offset 
the impact of a Z? dollar public outlay. But whether or not one is pre¬ 
pared to go along with this fimctiond finance criticism of the sources 
of funds approach to the estimation of opportunity cost one can surely 
argue that the method is unnecessarily complex. If it is true that, in 
real terms, what the government takes from the private sector is input 
resources, then to determine the relevant rate of discount one need not 
inquire beyond the rate of return currently being earned by users of 
suA inputs. One can ignore in this calculation the subjective time pref¬ 
erences of consumers, the difference between the disutility of pa 3 dng 
taxes and of lending and a host of other issues which clutter unneces¬ 
sarily some of the public project discount rate calculations. That the 
government’s use of resources does deprive consxuners of some goods is 
true hut beside the point because consumers implicitly but very defi¬ 
nitely indicate how they fed about this forgone consumption though 
the rate of return they are currently providing to business firms. And 
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the costs of tajcation versus borrowing are considerations relevant to 
the choice of strategy of stabilization policy. They should not determine 
whether or not a specific project is imdertaken.* 

In addition, the proposed calculation has significant consequences for 
public policy, via its implication that, with a 5 per cent rate of interest 
on government bonds for the relevant time period, the correct rate of 
discount on government projects is not an 3 rthing near 5 per cent but is 
on the order of 10 per cent per annum. This conclusion means that a 
number of longer-term government projects which are currently passing 
muster should be rejected. If this conclusion were accepted it might 
lead to very considerable changes in public investment programs— 
changes whose nature will be discussed later in this paper.^ 

II. Some Modifications: The Role of Risk 

So far the argument has deliberately abstracted from li^, a matter 
with which much of the discount rate discussion has concerned itself. 
A minor issue that arises from the presence of risk is that it leads cor¬ 
porations to finance themselves in part by means of debt rather than 
equity in the hope of attracting fimds from investors who wish to limit 
their risk. Since in fact corporate income taxes apply neither to the 
interest payments on debt, nor to the earnings of firms which have 
avoided the corporate form of organization, one may conclude that oTir 
estimate of the opportunity cost of resources should be reduced some¬ 
what below the figure of 2r arrived at in the preceding section. One 
should decrease the figure for the corporate sector perhaps propor¬ 
tionately to its use of debt financing and then the overall discoimt figure 
should presumably be reduced in proportion to the resources that wotild 
come from noncorporate enterprises.® 

* There is, however, a reasonable ground for objection to this last statement. If the dedsion 
to undertake a government project contributes to indationary pressures the real cost or the 
cost of the counterinfiationaiy measures should be deducted from the antic^ated benefits of 
the project, and the reverse should hold in a period of unemployment where the calculatian 
propos^ in the text is incorrect in any event, since an increased use of resources by the govern¬ 
ment need require no corresponding reduction in thdr utilization by private industry. 

^ Readers will recognize that this conclusion has mudi in common with the views of EGxsh- 
leifer, DeHaven and Milliman [4, pp. 139-50J. However, we come to this result not entirdy 
for the same reasons, as will be noted presently. On the other hand my position on this particu¬ 
lar point is similar to aae taken by Machlup [9] and by Vickr^ in some brief remarks [16]- 

* That is, if « per cent of corporate financing is obtained from equity, and if c p^ cent of the 
government’s input resources are derived from corporations, the social ^scount rate becomes 

(1 — c)r + c[(l — e)r + e(2r)] ^ r + cer. 

Thus if, say, 80 per cent of the nation’s goods and services were produced by the corporate 
sector (c»0.S} and 80 per cent of corporate finances were account^ for by equity, one might 
estimate the discount rate for public projects at (1.64)f. 

Even this smaller ratio may overstate the proper difierential between this allocative discount 
rate and the bond rate of interest. It is easy to show that if a compan/s earnings are growing 
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But this is not the main issue in the ri^ discussion, which has cen¬ 
tered about the role of risk in private borrowing, where, in addition to 
tax pa 5 rments, investments must produce a rate of return sufficiently 
high to compensate the investor for the risks he undertakes in providing 
the finances to the company. Thus, suppose a private corporation earns 
16 per cent on investment, half of which goes into taxes and, that of 
the remaining 8 per cent we have reason to suppose 3 per cent is a risk 
premium. Should the social rate of discoimt be 10 per cent (the S per 
cent riskless rate of return plus the tax pa 3 mient on that amount) or 
should it be 16 per cent? 

The argument for exclusion of a risk premium from the discount rate 
on public investment has been provided by economists as eminent as 
Samuelson [12] and Arrow [1]. It proceeds somewhat as follows. The 
government undertakes a very large n^lmber of highly variegated pro¬ 
jects. Thus, under the law of large numbers, the overall outcome be¬ 
comes virtually certain. On insurance principles, each one should be 
evaluated in terms of its expected value with no distinction made be¬ 
tween projects whose outcomes have different dispersions. In such a 
context a project offering two possible payoffs, $90 and $110 with equal 
probability, is neither better nor worse than another offering $50 or 
$150 since each has an expected value of $100. 

It has been objected that one should take into account not only the 
total risk and the total expected yield of all government projects but 
also their marginal risk contribution and their marginal expected }deld. 
It may appear at first glance that as a proportion of the government’s 
total investment program both of these are apt to be insignificant for a 
single project, but that the ratio of the marginal risk to the marginal 
expected value contribution is not negligible. However, this view ignores 
some relevant conaderations. If the outcomes of the various projects 
are independent, so that their covariance is zero (an assumption which 
is not obviously as valid a representation of the facts as is sometimes 
suggested—cf. Hirschleifer [5, pp. 268-75, eq). n. 6]) the distribution 
of the entire set of outcomes for all projects combined will tend to ap¬ 
proach the normal distribution. Hence if the expected yield of a single 
representative project is y and its standard deviation is <r, for n projects 
the total expected yidd will be yn while its standard deviation will be 
V«<r. A project’s marginal contribution to expected sddd will therefore 
be iynfdn—y, while its contribution to standard deviation will be 
ajl-^ which approadies zero with growing «. Thus if, for example, we 

at a rate g per annum then a 50 per cent tax rate will reduce the company’s rate of return from 
P to P' where these are rdated by P« 2P'—g. Hence if ^■■0 the company will indeed have to 
earn 2f to provide an investor a net reum of r neglecting the considerations of the preceding 
paragraph. But if, say, ^«.03 and P', the desired after tax rate, is .05, then P, the before tax 
rate, will be only ZP'—f — .07 per cent. I am indebted to E. P. Howrey for this observation. 
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consider as a rough measure of “safety level” (minimum anticipated 
earnings) a number k standard deviations below the mean, this figure 
for all government projects together will be yn—Vnka- and a project’s 
marginal contribution to safety level will be y—hj/ly/n, which for 
large values of » will be approximately equal to y, the project’s expected 
yield. 

But this still does not teU us about the opportunity cost. From the 
point of view of society (with the exception of one element that will be 
mentioned presently) a private project is equally riskless with a public 
one. Society benefits from the entire set of investment projects currently 
undertaken, whether they are public or private. The mere transfer of 
an investment’s sponsorship from private hands to government does 
not per se affect its flow of benefits to sodet}^ nor does it mean that its 
risks are any more or less offsetable against the risks of other projects. 
That is to say, in line with the argument of the preceding paragraphs all 
investments should be evaluated at their expected earnings. Transfer 
mto government hands may reduce the risk of an investment slightly 
in only one way. A private firm faces some danger of insolvency, in 
which case a project that has been undertaken may never be completed. 
Even here the distinction is not dear-cut; a change in administration 
with a new election can also cut off a public project before its invested 
resources can begin to bear fruit. But in any event, with increasing 
numbers of projects the marginal value of this sort of risk, too, will be 
negligible. Thus, from the sodal point of view the “law of large num¬ 
bers” argument cuts both ways—^it says that risk in dther public or 
private projects is irrelevant for the returns sodety can expect. 

But does this mean that the risk discount component in private cost 
of capital figures should be ignored in the sodal rate of discount calcu¬ 
lation, as is often suggested in the literature? On the contrary, paradoxi¬ 
cally, the very absence of real risk means that the private risk discount 
should also enter the social discount rale. Here private risk plays predsely 
the same role as the corporation tax. It induces firms to invest in such 
a way that the marginal investment yidd is higher than it would other- 

* In a letter William Whipple Jr. of Rutgers University has pointed out to me that this 
conduslon is not quite correct as it stands. When the resources are in private hands, the risk 
involved in their use constitutes a disutility to the investor, a psychic cost which has no 
counterpart in public investment Hence, the removal of resources from the private sector 
where they yidd a rate of return 5 involves an opportunity cost lower than S by the amount 
of this psychic cost to investors. It may perhaps even be argued that this investor ri^ disutility 
is exactly equal to the risk premium on private investment so that for this reason the rate of 
discount on government projects should indude no ri^ premium, contrary to what is argued 
in this section on the basis of the evaluation of the yidd of the resources hy consumers. In any 
event, it is dear that the opportunity cost of the transfer must be larger than one would have 
thou^t if one had believed the returns to the private project to be uncertain from the point of 
view of sodety and there must therefore be some distortion in a discoimt rate on government 
projects that does not take into account the low social risk of private projects. 
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wise be. And the transfer of resources from the private sector therefore 
imposes a correspondingly high opportunity cost. Take the example of 
our corporation earning a 16 per cent rate of return, which in the absence 
of a risk premium would be reduced to 10 per cent. The expected return 
on its investment is then in fact 16 per cent which, as we have seen, 
is virtually certain from the viewpoint of society. Then, clearly, the social 
opportunity cost of a transfer of resources from the corporate to the 
public sector is 16 and not 10 per cent, and that is all there is to be said 
on the subject. It is irrelevant to argue that this high return is produced 
by artificial distortions—taxes, risks which for society do not exist, etc. 
The fact that the source of this rate of return is “artificial” makes the 
resulting yield figure no less substantive. Society cannot come out ahead 
by taking resources that have been bringing in annual benefits amount¬ 
ing to 16 per cent of the resource values and transferring them to uses 
where they will yield only 5 per cent. 

III. Reassessment'. Total Investment and its Allocation 
Between the Public and Private Sectors 

There are certain to be readers who find the preceding arguments to 
be offensive, and who will be led to this feeling by instincts that are 
perfectly reasonable. Surely, one may say, a 16 per cent discount rate 
means ^at far too little will be invested in the future. And in aU this 
we have taken no account of the public’s true preference and the rele¬ 
vant externalities. To some of these specific issues I will turn presently. 
But we should note first that this objection may well arise because we 
tend to overlook a distinclion which has not often come across clearly 
in the literature. Involved in the choice of discount rate are several dis¬ 
tinct issues: 

(1) How much should be invested altogether? (2) How should this 
investment activity be divided up between the private and public 
sectors? (3) Given the level of investment of the public sector how much 
should be allocated to long-term projects—how much to short-term 
projects? 

It must be emphaazed that up to this point this paper has addressed 
itself exduavdy to the second of these questions. It is perfectly consis¬ 
tent with what has been said for us to conclude in accord with the 
Pigovian point of view that our telescopic faculty is indeed defective. 
If so, the rate of interest on government securities should be lowered 
drastically. The value of r should perhaps be reduced by a cheap money 
policy to 2\ per cent. Bitt this should serve to encourage longer term invest¬ 
ment by both the private and public sectors, and, for example, in our risk- 
less-world-with-corporate-tax model it does not in any way affect the 
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conclusion that the rate of discount on public projects should be Ir, a 
figure which would in these circumstances fall to 5 per cent. 

Thus, nothing said so far argues for or against low rates of discount. 
It states merely that society will not benefit if it increases long-term 
investment in a wasteful and inefficient maimer, by forcing the transfer 
of resources from employments with a high marginal 3 deld to uses with 
a low marginal yield. For that is exactly what can be expected to result 
from the usual sort of figure of, say, 5 per cent for discount rates on 
public projects when the corporate rate of return is perhaps three times 
that high. 

IV. The Role of Consumers’ Subjective Time Rreference 

But so far our leading actor has only been lurking in the wings. Where 
in all this is the subjective time preference? Is this, too, equal to some 
multiple of the rate of interest on government bonds? A moment’s 
thought indicates that it is not. Suppose all consumers were willing to 
purchase government bonds at r per cent and were not doing so merely 
in response to appeals to their patriotism. This means, surely, that they 
consider the proposition to be good business, i.e., their time discount 
rate must then be no higher than r per cent. In practice the motive in 
buying government bonds may often be somewhat mixed, and not all 
persons hold some of these instruments. But it seems safe to conclude 
that at least for some members of the public r per cent is the riskless 
rate of time preference.^ 

We are thus left with the following vmpleasant pair of conclusions: 
as we saw in the preceding section, efficiency in resource allocation be¬ 
tween the private and public sectors requires a social rate of discount 
equal to hr where k is some number considerably greater than unity, 
because otherwise one would end up drawing resources from uses pro¬ 
viding a return of kr and putting them into uses providing a far lower 
yield. Yet the public’s time preference calls for a discount rate of r 
per cent for otherwise one allocates to the future resources much smaller 
than the amount desired by society. This observation immediately 

' Or, more accuratdy, r per cent exceeds their time preferoice rate by the expected rate of 
rise in the price level plus some risk premium corresponding to the lenders’ of bring rq>aid 
in depreciated money. 

In any event, the r per cent rate to be used in this calculation is surely the market yirid to 
maturity of some government bond 'with a suitably long period of time to maturity. This ob¬ 
servation offers no support to the rather curious dtecount rate calculation procedure currently 
utilized (under presidential directive) by the corps of engineers in the evaluation of water re¬ 
source projects. Thrir figure is obtained by averr^g the coupon rates (!) on all govemmort 
securities “vhkk upon original issue, had terms to maturity of 15 years or more.” Thus the 
Jime 30,1965 discount rate of 3 1/8 per cent apparently included in its averts bonds whkh 
had less than two years left to run and whose (nominal) coupon rate was 21/2 per cent 
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suggests one explanation for the diversity of economists’ views on our 
subject, a h 3 ^othesis which a study of the literature seems to confirm. 
Different writers seem to have focussed on different optimality condi¬ 
tions—some on the requirement for efficiency in the allocation between 
public and private investments, and others on the requirements of the 
private subjective time preference rate, and each has concluded that the 
discount rate that satisfied the one corresponding optimality reqtiire- 
ment was in fact optimal. 

However, we see now that no optimal rate exists. The rate that satis¬ 
fies the one requirement cannot possibly meet the conditions of the 
other. In part the difficulty is caused by the corporate income tax which, 
our discussion suggests, may well be a very serious cause of resource 
misallocation in our economy.® 

But even if the corporation tax were eliminated it would not solve 
the problem because of the risk premium on private investments. Repeal 
of the corporate income tax might, in line with our numerical example, 
reduce the rate of return to corporate resources from perhaps 16 down 
to 8 per cent. But it would never get it down to the illustrative 5 per cent 
on government bonds because of the risk incurred by the individual who 
lends his money to a private firm, a risk which for society is negligible. 
Since the discount rate cannot simultaneously be 5 and 8 per cent, one 
of the optimality requirements must still be violated unless a negative 
tax (a subsidy) on corporate investment were substituted for the cor¬ 
poration income tax.® 

In the absence of such a subsidy there remains an inescapable inde¬ 
terminacy in the choice of discoimt rate on government projects. There 
is perhaps something to be said for a figure higher than that currently 
employed on the grounds discussed in the preceding section. But if the 
discoimt rate is raised it should surdy be done by all government 
agencies simultaneoudy. For otherwise the change will only produce 
wastes in the interagency allocation of resources beyond those that 

* Or as Professor Lemer, in a letter to me, prefers to put it, **for avoidance of bias between 
public and private investment the public investment should pay the same taxes.” Some 
writers, e.g., Whipple, have argued t^t tax-induced differences in opportunity cost rate such 
as that between tihe corporate and noncorporate sectors are a matter ci deliberate policy, sug¬ 
gesting, in effect, that corporate activity generates undesirable externalities which Congress, 
in its wisdom, has implidtly decided to discourage. My cpinion is that this is an excessively 
charitable view of the logic of the legiriation which is a compound of expediency and failure to 
consider its consequences with sufficient care. Surely it requires a heroic reinterpretation of 
history to take the selection of a source of tax funds that is ^ely to cause little da!Wge to the 
career of a politician and elevate it into a decision of high sodal princpie. 

* TTirshl erfer [5, p. 270} recognizes the appropriateness of the ri^ compensating subsidy in 
these circumstances, and makes the very cpgent remark that a larger subsidy would have to be 
paid to the small ffrm that incurs a substantial private risk than is given, say, to General 
Motors whose substantial number of investments offset one another’s private risk to a con¬ 
siderable extent. 
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already characterize the apportionment of inputs between the govern¬ 
ment and private enterprise. 

V. Investment as a Public Good: The Externalities Argument 

Since the time when Pigou wrote on the subject there has been an in¬ 
crease in the sophistication of the argument against a market-deter¬ 
mined discount rate as the proper criterion for the quantity and dur¬ 
ability of investment. But much of the literature seems to accept the 
view that a free market will make inadequate provision for the future 
and that therefore the social rate of discount should be lower than that 
which would produce market equilibrium. 

Apparently the most widely accepted justification for this concluaon 
is one for which I must admit some degree of responsibilityIt main¬ 
tains that the social yield of investment is characteristically higher than 
its private return so that on the usual logic of the externalities argument 
the market will not provide enough investment. Spedfically, there are 
three reasons why this is apt to be the case: 

1. A project undertaken by an individual incurs a risk to him much 
greater than that which it imposes on society. Part of the source of this 
divergence has already been discussed—the insurance to society pro¬ 
vided by the many projects simultaneoudy engaged in by the economy. 

2. But there is another and perhaps equally significant reason for the 
distinction. A project imdertaken by a private individual may for fi¬ 
nancial or other reasons be taken from him before he receives all of its 
benefits; he may lose it by going bankrupt, or he may die without heirs. 
Yet in either of these cases the benefits accrue unimpaired to society. 
Inheritance taxes clearly cause a substantial divergence between private 
and public returns from long-term investment. 

3. Investment in the future is of the character of a public good. Na¬ 
tional pride leads many of us to want a promising future for our country. 
Or looked at the other way, many of us have an uneasy conscience at 
leaving to future generations a world deq)oiled and deprived of its 
productive capacity. But as with national defense, it is impossible to 
provide a brilliant future for the nation to one of today’s citizens with¬ 
out simultaneoudy making it available to all. 

See Baumol [2], pp. 131--32. On the subsequent literature see Marglin [11] and Sea [13] 
[14]. The more recent of Sen’s papers makes a very usdul dlstinctioa between two related 
arguments on these matters: the “isolatiaa paradox” whoeby it pays no individual to save an 
optimal amount, whether or not everyone else does so, and die “assurance problem” in which 
the individual will save enou^ only if he is assured that others will also do so; Sen is xighf in- 
pointing out that my argument seems to fall into the latter cat^ory. But that is a matter of 
careless phrasing on my part. On this I need not merely rely on dbtant memory which reminds 
me that I was wdl aware of the rdevance of the prisoner’s dilemma analogy when I wrote the 
passage in question. The discussion in Section 3 of my Chapter 11 makes the distinctian be¬ 
tween the two cases in some detail even if in a somewhat obscure m a nn er. 
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These axe all classic grounds for encouragement of additional supply 
and the direction of their force is dear. Yet when they were recently re¬ 
capitulated, cogently argued and their implications explored by Marg- 
lin, his condusions were strongly disputed in two replies.^ One of these 
dealt primarily with what, for present purposes, may be considered 
technicalities and so it need not concern us here, though it is certainly 
worth reading. However, the other note, that by Tullock, makes an 
important point which in my view goes far to offset the condusions im¬ 
plied by the externalities argument. 

Tullock points out that an increase in investment, aside from its al¬ 
locative consequences, constitutes a redistribution of income from pres¬ 
ent to future generations. That being so, he reminds us, it is incumbent 
on us to ask ourselves whether we really want to undertake such a re¬ 
distribution of income—^as in any such redivision of the pie the answer 
depends heavily on who the redpients are to be, and on their economic 
circumstances. In particular, in our economy if past trends and current 
devdopments are any guide, a redistribution to provide more for the 
future may be described as a Robin Hood activity stood on its head— 
it takes from the poor to give to the rich. Average real per capita income 
a century hence is likely to be a sizeable multiple of its present value. 
Why should I give up part of my income to help support someone else 
with an income several times my own?“ 

Tullock puts the matter in a more attractive light by posing the al¬ 
ternative in a different way. Suppose we fed we can afford to give up 
some fixed amount for the benefit of others. We must then ask ourselves 
whether there are so few diseased, illiterate, underprivileged today, so 
few persons who exdte our sympathy that we must look to the pros- 
pectivdy wealthy future for a source of worthy redpients of our bounty. 

Let us then pull together the pieces of the argument and see where 
they lead. We have seen that there is a basic contradiction in the op- 
tim^ty requirements for the social rate of discount. The condition for 
effidency in the allocation of resources between the private and public 
sectors requires a discount rate significantly higher than that called for 
by the public’s time preferences. Only by the elimination of the corpor¬ 
ate income tax and the substitution of a subsidy to private investment 

u See Lind [8} and TuUock [15]. 

Of couxse, if the capital market were perfect the discount rate would fully take into account 
the proqiective rate of increase in real incomes. Ihis is why I find Sen’s argument [14] convinc¬ 
ing for the pure con^elitive model but not for dedaon making in practice. Under pure compe- 
titian the differences in present and future wealth will be reflected fully in die market’s 
discount rate so that the ^uctance to invest described by the Marglin-Sen-Baumol argument 
will certainly make for a misallocation of resources. In practice, where capital markets are 
riddled with inqrerfections and subject to the tergiversations of government policy it is my 
judgment that the probable wealth of future generations is given inadequate wd^t in in¬ 
terest rate policy so that the Marlin-Sen-Baumol externalities may well prove bmiign in their 
effects. 
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to offset the difference between public and private risks can the two re¬ 
quirements be reconciled. Since neither of these changes seems, to say 
the least, very likely to be instituted in the foreseeable future, some 
arbitrary choice will have to be made. It is my inclination at the mo¬ 
ment to look with some favor at a figure toward the higher end of the 
range—at a discount rate closer to what may be considered the cost of 
capital to private firms My groimds for this preference are hardly con¬ 
vincing even to me—they rest lai^dy on the feeling that there is a very 
tangible loss in the transfer of resources from a high rate of return use 
to an employment in which their yield is very low. On the other hand I 
can attribute much less significance to a time preference rate which is 
constantly shifted about and made to adjust to the dictates of monetary 
policy. 

My other major conclusion (which, unavoidably, is also largely a 
matter of opinion) would appear to be that in our economy, by and 
large, the future can be left to take care of itself. There is no need to 
lower artificially the social rate of discoimt in order to increase further 
the prospective wealth of future generations. The rate of interest should 
presumably then be set by the market and the needs of public policy— 
the requirements of stabilization, equilibritun in international trade, 
etc., and no attempt should be made to subsidize the future by artificial 
reductions in discount rates designed only for that purpose. 

However, this does not mean that the future should in every respect 
be left to the mercy of the free market. There are important externalities 
and investments of the public goods variety which cry for special atten¬ 
tion. Irreverabilities constitute a prime example. If we poison our soil 
so that never again will it be the same, if we destroy the Grand Canyon 
and turn it into a hydroelectric plant, we give up assets which like 
Goldsmith’s bold peasantry, .. their coimtry’s pride, when once 
destroy’d can never be supplied.” AH the wealth and resources of future 
generations will not suffice to restore them. Investment in the preserva¬ 
tion of such items then seems perfectly proper, but for this purpose the 
appropriate instrument would appear to be a set of selective subadies 
rather than a low general discount rate that encoiurages indiscriminately 
all sorts of investment programs whether or not they are relevant. 

Moreover, one can envision circumstances in which a more general 
program of encouragement to investment commends itself to us. In a 
country which is stagnating and where only a major restriction of current 
consumption can put life into its development program, one may wdl 
wish to make the sacrifice for tomorrow, for in such a case, without it 
the future generation will be as impoverished as the present. 

There is a final consequence of the Tullock suggestion whidi ^ould 
not be overlooked. The idea that we may want to redistribute income in 
favor of the poor of today’s generation rather than the future poor is 
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not an argument against government activity. On the contrary, it is 
perfectly consistent with the rather persuasive Galbraithian view that 
the supply of public goods is far too small. We may want far more 
governmental activity than is currently being undertaken to remove 
today’s slums, to combat today’s air pollution, to help put down today’s 
crime. But wanting more government projects is not tantamount to a 
desire for more long-term government projects. What our society’s in¬ 
terests may well require is more but less durable government invest¬ 
ments, and a low rate of discount on public projects is precisely the 
wrong way to go about their achievement. 
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THE RUBLE EXCHANGE RATE AND SOVIET FOREIGN 
TRADE PRICING POLICIES, 1929-1961 

By Franklyn D. Holzman* 

The purpose of this paper is to investigate some aspects of Soviet 
practices and policies with regard to export and import pricing and the 
ruble exchange rate. The need for special investigation arises out of a 
number of peculiar institutional circumstances under which Soviet 
foreign trade is conducted: the existence of a foreign trade monopoly 
which transacts all imports and exports; the inconvertibility of the 
ruble; the inconvertibility of the currencies of other Bloc nations with 
which the Soviet Union now transacts the bulk of its trade on a strictly 
bilateral-balance basis; and a highly manipulated internal price struc¬ 
ture which differs markedly from that of any Western nation. The 
peculiar structure of internal prices is the result of: insensitivity to 
short-run supply and demand forces; failure to include capital costs and 
rent in price; the inclusion of an item, profit, which probably has borne 
little or no quantitative relationship to profit in the Western sense; the 
employment of very large and discriminatory sales ta^es (turnover tax) 
on consumers’ goods often amoimting to an average markup of 100 per 
cent; and the granting of large subsidies to producers’ goods industries 
which have, at times, been required to support prices as much as 50 
per cent below cost. 

Soviet foreign trade pricing is by no means a complete mystery. On 
the basis of elementary trade theory, it is obvious that, in Soviet trade 
with Western nations, prices must be somewhere in the neighborhood 
of world prices since the Soviet Union is a small competitor on a large 
market and must generally play the role of price-taker. We also know 
that in trade with the advanced Western nations, at least in the postwar 
period, the Soviets have been discriminated against, having to sell 
at lower than, and buy at higher than, world prices for a majority 
of commodities [11] [12] [19], In intra-bloc trade, a large number of 
pricing options are open in theory, and the Bloc nations have indeed 
bent constant effort since at least 1950 to find a pricing basis of their 
“own.” This to to be expected for reasons of prestige and because they 
conduct about two-thirds of their trade with each other. However, 

♦ Most of the empirical -work for this study was d(»ie in 1959 with the assistance of Earl 
Brubaker. I am indebted for financial assistance at that time to the Rosrian Research Center, 
Harvard University. More recently, I am indebted for financial support to the Amaican 
Council of Learned Societies and to the National Science Foundation. Prdiminaiy results of 
material presented below in Part m were reported in [16J. 
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because of the irrationality of their respective internal price systems, 
inconvertibility of currencies, and bilateral trading practices, an “own” 
pricing system has so far not been generated. Instead, according to Bloc 
economists, they trade with each other at some approximation to the 
world prices of a given year. While world prices are used as a starting 
point for negotiations, they are adjusted for transport differentials, 
various short-nm “speculative” fluctuations, for differences in compara¬ 
tive advantage relative to the world market, and so forth. World prices 
of a given year have t 3 rpically been adhered to from three to seven years 
regardless of changing market conditions [18, Ch. 8]. 

In the study which follows, Soviet foreign trade prices (average unit 
values) are compared with Soviet domestic prices for a number of years. 
The study will demonstrate that Soviet foreign trade prices, based as 
they are on world prices, are not related at all to domestic prices. It 
will also enable us to determine, roughly, the extent of under- or over¬ 
valuation of the ruble and the rationale behind various changes in the 
official exchange rate which have occurred over the past 35 years. 
Finally, the study will consider some of the pricing problems that Soviet 
planners face in attempting to trade “effectivdy” and rationally. These 
latter problems, which face all the Bloc nations, have led to a major 
theoretical outpouring in the Eastern economic journals over the past 
seven or eight years [6] [8] [23] [27]. 

I. Procedure 

We compare the unit values of Soviet exports and imports with 
Soviet internal prices of the same commodities for the years 1929,1935, 
1937, and 1956. The choice of years was based partly on data avail¬ 
ability. The Soviets have not issued detailed trade returns for the years 
from 1941 through 1954 so that comparisons for these years could not 
be made. Trade returns by country and by commodity are available for 
the years prior to 1941 and for the period after 1955. Domestic whole¬ 
sale prices of a large number of important producers’ goods and raw 
materials are available in a series of Research Memora/nda for the period 
1928 through 1956 as a result of the laborious combing of Soviet price 
handbooks by a group of workers at RAND Corporation under the over¬ 
all supervision of Professor Abram Bergson. The general change in 
Soviet wholesale prices on July 1, 1955, and absence of change in 1956 
made the year 1956 the more convenient one for postwar comparisons. 
The general overhaul of internal wholesale prices on April 1, 1936 and 
the simultaneous 77 per cent devaluation of the foreign exchange ruble 
made it desirable not to use this year for comparison. On the other hand, 
1935 and 1937 were both of interest, providing, as they did, a look at 
price relationships before and after the price reforms and devaluation. 
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The year 1937 was one in which internal wholesale prices of producers’ 
goods and raw materials probably more closely represented ^'cost of 
production” than in any other year of the ’thirties, subsidies having 
just been largely removed. Turnover taxes on consumers’ goods re¬ 
mained as large as ever, of course. On the other hand, 1935 was un¬ 
doubtedly the year of largest price subsidies in the prewar period. 
The year 1929 was chosen for investigation because it represented the 
first full year of '‘five year planning.” Further, both wholesale and re¬ 
tail prices more closely represented true cost of production in this year, 
which preceded the great proliferation of subsidies and sales taxes of the 
early ’thirties. 

The estimates presented below leave much to be desired in the way of 
comparability and coverage and should be taken to represent only gen¬ 
eral orders of magnitude—crude indicators of Soviet foreign trade 
price policy. Some of the data problems which had to be faced are de¬ 
scribed briefly below. 

The major dfficulty in obtaining wide coverage resulted from the 
fact that the foreign-trade commodity breakdowns were usually not as 
refined as those presented in domestic internal price lists. It is difficult 
to make comparisons, in any case, because there are so few truly homo¬ 
geneous commodities. It is not possible to say, for example, that the 
hard coal exported is of the same quality as that included in the domes¬ 
tic price list and that the prices are therefore precisely comparable. But 
the error here is probably small in comparison wili the differentials 
being measured. In the case of machinery products, however, an impor¬ 
tant class of goods in Soviet trade, it was impossible to make any com¬ 
parisons at all for some years because of the wide range (in prices) of 
domestically sold products which had to be compared with each item 
in the foreign trade nomenclature. In general, where more than one 
domestically sold commodity appeared comparable to an export or im¬ 
port, comparisons based on the average domestic price were neverthe¬ 
less included under two sets of circumstances: where the price differ¬ 
entials of the domestically sold goods were small; and where, even 
though the price differentials were somewhat larger, the prices of all 
domestically sold commodities deviated very substantially and in the 
same direction from the foreign trade unit value. 

Exports are priced F.O.B. Soviet border for the whole period imder 
consideration. Because the border is so far from the point of origin of 
most shipments to China, Mongolia, and other Far Eastern nations, 
these shipments were usually eliminated in computing average unit 
values. Soviet imports were valued F,O.B. the country of shipment in 
1956 but C.I.F. (Soviet border) in the prewar period. The internal 
Soviet prices whicffi are used here for comparison are, with few excep- 
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tions, F.O.B. factory, min e, or supply depot. This means that the export 
and import unit values will have an upward bias relative to internal 
prices due to the inclusion of transport costs. 

Consumers’ goods prices include, as we have already noted, a very 
substantial sales or turnover tax which, on the average, has typically 
amounted to more than 50 per cent of final price and which has varied 
from 0 to 90 per cent of price for individual commodities. It would be 
desirable, in making comparisons with export and import unit values, 
to make estimates both net and gross of taxes. Unfortunately, for most 
of the commodities involved, individual tax rates are not available. 
Therefore, the ‘^net of tax” adjustment cannot be made on a commodity 
basis. We do, however, make a rough aggregative adjustment on the 
assumption that the rate of sales tax on the consumers’ goods that enter 
foreign trade is equal to the average rate on all consumers’ goods sold 
by state and cooperative stores to the population. 

The formula used for aggregating the ratios of domestic to foreign 
trade prices to get a measure Vdx (or Vdm) of the over-or undervaluation 
of the foreign trade ruble is: 


^ - 

Z) 

X 

where P and Q refer to prices and quantities, respectively, the subscript 
d refers to domestic internal price and x to export unit value. Substitute 
w’s for «’s for the domestic price-import comparisons, Vdm- This formula 
amounts to a weighted average of the ratios of domestic price to unit 
values, the weights being based on the quantities of exports (imports) 
in our sample.^ 

n. Average Trends: the Value of the Foreign Trade Ruble 

The results for 1929, 1935, 1937, and 1956 are presented in Tables 1 
and 2. There are two separate aspects of these results that deserve 
separate treatment: the aggregate relationships between foreign trade 
and domestic prices to be examined directly below; and the large vari¬ 
ance for individual commodities around these aggregate relationships, 
to be considered later. 

^ It would hawe been more desirable to have first aggregated the commodities in our sample 
by commodity group and then to have aggregated the groups by their relative importance in 
total Soviet exports or imports. This was not done for two reasons. First, within-group vari¬ 
ance was often very large. Second, in some instances large groups were rcpresentSl by grrmn 
samples. In light of the large within-group variance, it seemed unwise to bestow upon the 
small samples the heavy weight of the group. The only exception was consumers’ goods where 
the ratios of internal price to unit value differed substantially and consistently from the ratios 
of other groups. 
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Table 1— Ratio of Internal Price to Export Unit Valle 1929, 1935,1937, 1956 



1929 

1935 

1937 

1956 

Producers* Goods and Raw Materials 





Coal and coke 

1.06 

2.43 

0.93® 

1.25 

Petroleum products 

3.76^ 

36.37“ 

6.23® 

3.04 

Iron and manganese ores 

0.64 

1.92^ 

0.45 

— 

Ferrous metal products and alloys 

0.98 

4.25 

1.00 

1.50 

Nonferrous metals and products 

— 

3.15® 

1.26® 

2.66 

Chemicals, varnish, paints, etc. 

I 1.56^ 

4.67« 

1.33* 

4.56 

Turpentine 

1 3.24 

8.08»> 

4.05 

— 

Cement 

i 1.47 

5.48 

0.89 

1.17i 

Lumber and lumber products 

1 1.60 

3.69 

0.99 

1.98 

Grain 

— 

— 

— 

2.14 

Total producers* goods 

2.50 

12.00 

2.16 

2.11(1.90)” 

Total producers’ goods, turnover tax 





removed from petroleum products 

— 

_ 

1.19 

— 

Total producers* goods, excluding 





petroleum and products 

1.36 

3.52 

0.95 

1.87 (1.68)“ 

Consumers* Goods 





Food 

1.69 

— 

11.75 

10.95 

Industrial goods 

— 

— 

13.07 

4.21 

Total consumers* goods 

1.69 

— 

11.82 

9.16 

Total consumers’ goods adjusted for 





turnover tax 

1.27 

— 

4.73 

4.58 

Weighted*^ total exports, unadjusted 
Weighted total exports, consumers* 

2.30 

6.38 

4.09 

3.12 





goods adjusted for turnover tax 

2.19 

— 

2.67 

2.47 

Sample of exports as per cent of total 

38% 

29% 

43.5% 

29.5% 


Coal and peat. 

** Includes crude petroleum. 

® Export unit values taken from 1936 since breakdown for 1937 unavailable, 

^ Includes steel scrap. 

• Very small amount. 

^ Soda ash and caustic soda only, 
s Chemicals and paints. 

^ Includes resin, 

^ Includes jSrebtick. 

k Consumers^ and producers’ goods are weighted by their proportions of total ejports. Sub- 
catogories are weighted simply by their values in the sample. A wei^ting of subcategories 
by proportion of the subcategory in total exports yielded the following results which do not 
differ significantly from the above: 

Total produces’goods 2.37 12.85 2.02 2.16 

Total producers* goods, excluding petroleum products 1.44 3.61 0.97 1.92 

^ Bas^ on estimate of effect of induding machinery and equipment. 

^ Due to high gasolene and kerosene ratios. Other petroleum ratios<10. 


Foreign Trade Average Unit Values Versus Domestic Prices 

A number of different measures are presented in Tables 1 and 2 of the 
aggregate relationships between Soviet domestic and foreign trade 
prices each of which answers a somewhat different question. Ratios are 
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Tabis 2— ^Raxio of Internal Price to Import Unit Value 1935,1937, 1956 



1935 

1937 

1956 

Producers* Goods and Raw Materials 




Coal and coke 

— 

— 

1.29 

Petroleum products 

3.17 

— 

4.59 

Ferrous metals, products and alloys 

— 

— 

1.59 

Ferrous metal products 

1.84 

0.78 

— 

Nonferrous metals and products 

4.89 

— 

7.18* 

Copper ingots 

— 

1.03 

— 

Chemicals and enamels 

_ 

_ 

2.56 

Chemicals and paints 

2.24 

— 

1 — 

Cement, brick, firebrick 

_ 

3.35 

_ 

Cement 

12.8 

— 

3.16 

Lumber and products 

4.23 

1.18 

1.50 

Grain 

— 

— 

2.40 


— 

— 

— 

Total producers* goods 

3.53 

0.98 

3.24 

Total producers’ goods, ezduding petroleum 

i 



and products 

3.53 

0.98 

2.88 

Consumers’ Goods 




Food and cigarettes 

— 

25.55 

8.69 

Industrial 

— 

— 

12.45 

Total consumers’ goods 

•— 

25.55 

9.68 

Total adjusted for turnover tax 

— 

10.22 

4.84 

Weighted grand total: including turnover tax 

_ 

5.24 

4.85 

adj’usted for turnover tax 

— 

2.69 

3.63 

Samples as per cent of total 

10.1% 

14.8% 

17.0% 


* The ratio for tin is 10.98. Since the value of tin is high in the nonferrous metals group, 
the high group ratio reflects the tin ratio. 


presented for: producers’ goods, producers’ goods excluding petroleum 
and products, consumers’ goods, consumers’ goods adjusted for turn¬ 
over tax, and combinations of these. In a formal purchasing power 
parity sense, weighted total exports and imports, unadjusted for turn¬ 
over taxes, provide the truest measure of the value of the foreign ex¬ 
change ruble since they are based on actual Soviet internal prices. In 
practice, however, there is good reason to believe that the planners, to 
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the extent that prices are a relevant variable in their decisions regarding 
exports and imports, tend to look at prices net, rather than gross, of 
turnover tax (discussed below). From this point of view, the most 
relevant ratio of domestic to foreign trade prices is that of producers’ 
goods excluding petroleum and products. We exclude consumers’ goods 
because, although we have made an aggregate adjustment designed to 
get a ratio for consumers’ goods net of the turnover tax, this is an ex¬ 
tremely crude adjustment based on an approximation to the average 
rate of turnover tax on consumers’ goods and may not be too accurate 
for the samples which are exported and imported, respectively. We ex¬ 
clude petroleum products for most purposes because they also are sub¬ 
ject to a very large turnover tax which, except for 1937, cannot be 
quantified. Our discussion, then, centers around the ratio for producers’ 
goods excluding petroleum and products. By restricting ourselves largely 
to such producers’ goods, we are, in effect, comparing domestic whole¬ 
sale price, excluding turnover taxes, with export and import average 
unit values. Wholesale price probably very roughly approximates aver¬ 
age cost of production, as the Soviets measure it, with the exception of 
the year 1935, at which time large subsidies were being granted to pro¬ 
ducers’ goods industries. Therefore, wholesale prices were considerably 
below “cost-price” in that year. 

The comparisons in Tables 1 and 2, of Soviet domestic prices with 
export and import prices reveal that the Soviets were both selling to 
and buying from foreigners at prices which were substantially below 
domestic wholesale price (and even further below consumers’ goods re¬ 
tail prices) in 1929, 1935,* and 1956; on the other hand, domestic and 
foreign trade prices were roughly equivalent in 1937. 

To belabor the obvious, it is dear that foreign trade prices have not 
been based on domestic costs or prices since, with the exception of the 
year 1937, they have been substantially below domestic prices. The 
correspondence of domestic and foreign trade prices in 1937 is a coin- 
ddence resulting from the ruble devaluation of 1936 (see below) that 
brought world and domestic wholesale prices of traded goods more or 
less into line. 

The results for 1929 are roughly cQnfirmed by a recently published 
Soviet source [1, p. 74] which su^ests that in 1928 (and we assume the 
same for 1929)* a 32 per cent devaluation would have brought export 
prices into line with domestic prices. I have compared Soviet export 
prices in 1929 with world prices of the same commodities (using U.S. 
export prices as my surrogate for world prices) to find that the Soviets 
were exporting at 46 per cent below world prices. One possible explana- 

* Even farther below the true “cost.{>rice” of producers’ goods in 1935 because d snbadies. 

* Prices changed little between 1928 and 1929. 
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tion is that hostility of other nations to trade with the Soviet made it 
necessary for them to undercut substantially their competitors in order 
to enter foreign markets. As one Soviet writer has put it, exports in 
this period had to be increased in the face of . . embargoes, customs 
and currency restrictions, higher tariffs, and other anti-Soviet mea¬ 
sures. . . ” [20, p. 10]. If this was the case, then the overvaluation of 
the foreign exchange ruble cannot be attributed exclusively to internal 
Soviet prices being out of line with world prices but also to the unfav¬ 
orable competitive situation the Soviets faced in world markets. 

A Check on our Estimates 

Since rather small samples were used in comparing foreign trade and 
internal prices, it would be useful to check these results with indepen¬ 
dent data, if possible. This can be done by comparing trends in domestic 
and foreign trade prices and using these trends to extrapolate between 
benchmark years: 1929,1935,1937, and 1956. We confine the extrapola¬ 
tions to exports. As already indicated, since the figures in Tables 1 and 
2 were computed, a Soviet economist, I. Aizenberg [1, p. 74], has pro¬ 
vided an independent estimate of the overvaluation of the ruble for 
1928, viz. 32 per cent.* 

If our measurement for 1929 indicates a correct order of magnitude 
of ruble overvaluation, then it is possible to check our estimate for 1935 
by comparing the 1929-1935 trends in export and domestic prices, re- 
spectivdy. According to a Soviet study (Table 3), Soviet export prices 
had declined by 1935 to 44 per cent of their 1929 level. In comparison 
the internal price index of basic industrial goods excluding petroleum 
products rose by 5 percent and, including petroleum products, by 55 per 
cent [5].® Consumers’ goods prices rose much more rapidly—by several 
hundred per cent over this six-year period. Extrapolating the 1929 
ratios yields ratios of 8.82 and 3.25 for producers’ goods including and 
excluding petroleum, respectively. These provide a “rough” corrobora¬ 
tion of our figures of 12.00 and 3.52 respectively.® 

The Soviet export price index rises by 37.3 per cent from 1935 to 
1937. Over the same period the internal price level of basic industrial 

^ Aizeaberg’s estimate is based on compaiing trends in world and domestic prices from 1913 
to 1928. 

^ Cost-prices were rising much more rapidly but were not reflected in wholesale prices as a 
result of which subddies rose quickly. 

« Bakulin and Mishustin [3, pp. 284-87] present a League of Nations index and a German 
index both of which show a greater drop in Soviet export prices and, therefore, a larger ratio of 
domestic to export prices for 1935 than does the Soviet index. This could explain much of the 
discrepancy between 8.82 and 12.00. The discr^ancy also may have a “wei ghting ** dimension: 
while the rise in petroleum product prices was responsible for the rapid rise in 1935 of the in¬ 
ternal price index of industrial goods, exports of kerosene and gasoline declined from 14.9 to 
3.4 per cent of total exports between 1929 and 1935 [3, p. 282]. 
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Tabie 3—^Soviet Export Price, Ijiport Price, and Terus op Trade Indexes 



Export Price 
Index 

Import Price 
Index 

Terms of Trade 
Index 

1929 

100.0 

100.0 

100.0 

1930 

82.7 

85.1 

97.2 

1931 

60.1 

77.1 

77.3 

1932 

48.7 

68.0 

71.6 

1933 

45.2 

63.2 

71.5 

1934 

44.0 

56.0 

78.6 

1935 

44.0 

52.8 

83.3 

1936 

49.3 

54.1 

91.1 

1937 

60.4 

63.9 

94.5 

1938 (1st 9 months) 

51.1 

59.2 

86.3 

1938 

100 

100 

100 

1946 

245 

188 

(112.4) 130.3 

1950 

233 

210 

(95.8) 110.0 

1955 

254 ^ 

243 

(90.2) 104.5 

1956 

250 

247 

(87.3) 101.2 

1957 

254 

251 

(87.3) 101.2 

1958 

242 

232 

(90.0) 104.3 

1959 

233 

224 

(89.7) 104.0 

1960 

237 

227 

(90.1) 104.4 


Source; For the periods 1929 to 1st 3 quarters of 1938, see [3, pp. 284-87]. These indexes 
are based on 1929 weights. For the period 1938-60, estimates are made by ^viding indexes 
of value of exports and imports calculated from trade figures by volume indexes presented 
in [31]. The terms of trade index is extended from 1929 through 1960 (the figures in paren¬ 
theses) by a simple link in 1938 between the two sets of price figures. 


goods including petroleum rises 44.7 per cent and excluding petroleum 
by 70 per cent. The ruble underwent a 77.2 per cent (1/4.38) devalua¬ 
tion on April 1,1936, a measure clearly aimed at correcting the disparity 
betweai internal and foreign trade prices (see below). Using these facts 
to extrapolate yields the foUowing results. Extrapolation from our di¬ 
rectly estimated figures for 1935 )delds ratios of domestic price to export 
unit values for 1937 of 2.89 (including petroleum) and 1.00. Extrapola¬ 
tion based on the 1935 extrapolated ratios (of the preceding paragraph) 
yields ratios for 1937 of 2.13 and 0.92, respectively. These latter figures 
are almost identical with, and the former indicate a similar direction and 
order of magnitude of change, as represented by our directly estimated 
figures for 1937 of 2.16 and 0.95 (Table 1). 

From 1938 to 1956, the prices that the Soviets obtained for their ex¬ 
ports increased by 250 per cent (Table 3). The prices of basic industrial 
goods rose by 214 (including petroleum) per cent and 276 per c^t [5].^ 

^ It diould be noted that in tenns of domestic wholesale prices of producers’ goods^ the ruble 
probably became increaangly undervalued from 1938 (when it was roughly in purchasing 
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In addition, in 1950 the ruble was revalued upward by 32.5 per cent, 
changing in value from 5.3 to 4.0 to the dollar. Extrapolating trends 
(ignoring the minor devaluation from 1937 to 1938) results in ratios of 
2.46 and 1.39 for basic industrial goods, including and excluding pe¬ 
troleum products, respectively. These ratios are not far from our di¬ 
rectly estimated ratios for 1956 of 2.11 and 1.87, respectively.® There is 
an important reason, however, for suspecting that our directly estimated 
ratios overstate the overvaluation of the ruble in 1956. Because it has 
been impossible to compare prices of exported machinery with domestic 
prices of the same items, machinery price ratios have been systematically 
excluded from our estimates. According to a Soviet source, machinery 
prices declined by 40 per cent from 1948 to 1955 whereas prices of heavy 
industry products in general declined by only 8 to 10 per cent [30, p. 21 ]. 
Since machinery prices in the United States and in Western Europe 
rose substantially in this period, and since the Soviets probably did not 
reduce their export prices to the full extent of the differential between 
Soviet internal and world prices, it may be deduced that the domestic 
price/export unit value ratio for machinery products was declining 
relative to ratios for other products. Machinery products, it should be 
noted, accoimted for 17 1/2 per cent of total exports in 1956. If the dif¬ 
ferential price trends between machinery products and other heavy in¬ 
dustrial products can be assumed to have been reflected in lower ratios, 
then the aggregate ratios for 1956 can be estimated to have been in the 
neighborhood of 190 and 168, including and excluding petroleum prod¬ 
ucts, respectively. A summary view of trends from 1929 to 1961 is pre¬ 
sented in Figure 1. 


III. Exchange Rate Policy? 

The data presented above have conclusively demonstrated that the 
ruble exchange rate did not equate the average internal price level of all 


power equilibrium) to 1948. Wholesale prices of basic industrial goods rose by onl3^ 25 per 
cent, induding petroleum products, and 38 per cent excluding petroleum products, in this 
period. The export price index (Table 3) on the other hand had increased by 146 per cent from 
1938 to 1946 declining slightly thereafter. The wholesale prices of basic industrial goods rose 
so little, of course, because of the huge subsidies which were granted and were not removed 
until 1^9 at which time prices more than doubled. In terms of real costs, then, the ruble was 
undoubtedly overvalued during this whole period. 

• It may seem slightly paradoxical that the extrapolated ratio including petroleum is 2.45, 
i.e., higher than the direcdy estimated ratio of 2.11 whereas the extrapolated ratio excluding 
petroleum of 1.39 is lower than the directly estimated ratio of 1.87. This strange result is due 
to the fact that the petroleum product ratio declines sharply over the period 1938-1956 
whereas all other ratios rise rather sharply; and the price trend figures, which include petroleum 
products, are extrapolated equally from the 1937 ratios, including and excluding, petroleum 
products. Presumably the paradox would be eliminated if we could have extrapolated the 1937 
ratio, excluding petrdeum products. For this reason, the directly estimated figure is assumed 
to have a higher d^ee of validity than the extrapolated figure. 
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commodities (including consumers’ goods and petroleum products) ex¬ 
ported and imported by the Soviets with their prices in international 
trade and did not equate these prices for the most important class of 
traded goods, producers’ goods and raw materials excluding petroleum 
products, except in the year 1937 (and perhaps for some years shortly 
thereafter) and, as we see below, since 1961. Clearly, the ruble exchange 
rate has probably been for extended periods of time, further out of 
“equilibrium” in the sense of equating internal and external prices (or 
costs) of tradeables® than the exchange rate of any Western nation. 

* We use the term “equilibrium” in this very limited purchasing power parity sense through¬ 
out the paper in full knowledge of the fact that none of the conditions for determining the 
true economic equilibrium value for the ruble exists. In most years, the Soviets have traded at 
far below the optimum volume [10], have rigidly controlled trade through direct controls, and 
have had an internal economy beset with repressed inflation. Unfortunately, space limitations 
prevent me from discussing the question of “true equilibrium” further here. Other issues which 
cannot be pursued here for lack of ^ace are; the implications of the data for the question of 
dumping; differences between degrees of overvaluation of exports and imports; the unique 
Soviet practice of revaluing all previous foreign trade returns every time the exchazige rate 
is changed; and the implication of our figures for valuation of foreign trade in the national in¬ 
come accounts. 
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Balance in the current account has, of course, been maintained by as ex¬ 
tensive a system of controls as has ever been applied to the foreign trade 
of a nation. The exchange rate has served as little more than an account¬ 
ing device for converting foreign currency prices of Soviet exports and 
imports into rubles for the purpose of constructing foreign trade ac¬ 
counts in local currency. Despite the fact that the ruble exchange rate 
apparently has played no significant role as a “price” in foreign economic 
relationships, the Soviet have nevertheless seen fit to make three major, 
and several minor, changes in the exchange rate over the past 30 years. 
These changes and the reasons behind them will be discussed briefly 
below.“ 

The 1936 Devaluation 

The ruble was valued in terms of dollars at $0.5146 from before 
World War I until the devaluation of the dollar on January 1, 1934. At 
that time, the ruble-dollar rate was raised to $0.8712 per ruble and the 
ruble was usually quoted at 13.1 francs per ruble since the franc was 
still on gold. On January 1, 1936 a sped^ tourist rate of 3 francs per 
ruble went into effect; tliis new rate was generalized to all transactions 
on April 1, 1936. As noted earlier, this enormous devaluation put the 
ruble at 23 per cent (1/4.38) of its former value. In terms of dollars, the 
ruble declined in value from $0.8712 to $0.1992.“ As we have seen, the 
ruble was grossly overvalued before devaluation and devaluation largely 
equalized the domestic wholesale^ and foreign prices of tradeables as 
our ratios (Tables 1 and 2) for 1937 suggest. Actually, the percentage of 
devaluation is larger than the drop in ratios of domestic to foreign trade 
prices from 1935 to 1937 as shown in Tables 1 and 2. This is reconciled 
by: (1) the devaluation more or less coinciding with the partial elimina¬ 
tion of domestic subsidies on producers’ goods and raw materials 
(excluding petroleum products) which raised internal prices abruptly by 
52 per cent in 1936 and by another 11 per cent in 1937; and (2) the 
smaller rise of about 37 per cent (Table 3) in Soviet export prices over 
these two years. 

Why did the Soviets bother to devalue in 1936? The reason given by 
Aizenberg, the one Soviet economist who has discussed the devaluation 

10 are concerned here with only the official exchange rate, not with dther the tourist 
rate or the so-called non commercial rate. On these latter rates see [21, App. B], 

” The ruble was slightly devalued on July 19, 1937 to $0.1887 or 5,3 rubles to the dollar. 

^ It did not, of course, equalize prices for consumers’ goods and petroleum products, both of 
which included large turnover taxes. It is worthy of note that Soviet exports (imports) were 
only 1/2 per cent of GNP in 1937 [10], Given this low volume of trade, one would expect that 
internal prices of exports would be considerably below, and of imports, considerably above 
average unit values if the Soviets were maximizing comparative advantages. However, the 
data m Tables 1 and 2 give roughly the same average ratios for exports and imports of pro¬ 
ducers’ goods excluding petroleum products. 
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candidly, is: preservation of managerial incentives [1] [15]. To under¬ 
stand this reason, one must understand the financial operations of 
Soviet foreign trade organizations with an overvalued exchange rate. 
The overvalued ruble has meant for Soviet foreign trade organizations 
that exports must be sold on the average at much below cost (to the 
organization) involving a large nominal loss; whereas imports can be 
purchased from abroad at prices much below their subsequent transfer 
price to the domestic Soviet buyer involving large nominal profits [16]. 
Where losses are sustained, the organization receives a compensating 
subsidy from the budget; where large profits result, these are transferred 
automatically to the state budget. When subsidies and/or profits are 
very large, Soviet experience has demonstrated that it is very difficult 
to keep managers striving for efficiency, i.e., keeping down operating 
costs and striving to sell at high and buy at low prices.^® This was a 
major factor behind the Soviet attempt to eliminate subsidies to domes¬ 
tic industrial enterprises in 1936, and was apparently the major reason 
for the devaluation undertaken (not by accident) at the same time. 
Thus, the ruble exchange rate at this time did have a link with the econ¬ 
omy, albeit a weak one, through the impact of extraordinary profits and 
losses on managerial incentives in foreign trade organizations. 

The 1950 Revaluation 

The ruble remained stable at 5.3 to the dollar imtil March 1,1950 at 
which time its value was raised to 4 to the dollar, a 32.5 per cent in¬ 
crease in value from $0.1887 to $0.25. This upward revaluation of the 
ruble was defended on the general grounds that Soviet prices had de¬ 
clined since World War II whereas capitalist, and especially U.S. prices 
had risen.“ This statement contains elements of truth but is not en¬ 
tirely relevant as a rationalization of the revaluation. The elements of 
truth are the rising Western prices and the fact that, after the Monetary 
Reform of December 1947, prices of consumers’ goods dedined sharply 
in the Soviet Union. However, because consumers’ goods amount to 
only a small fraction of Soviet trade and because their prices contain an 
enormous sales tax element, this trend has little significance for the 
change in exchange rate. What is significant is the relationship between 
domestic price trends of nonconsumption goods and world price trends 
as reflected in the Soviet export (import) price index (Table 3). Be¬ 
tween 1937 (1938), at which time the ruble was “correctly” valued, and 
1950, domestic prices of producers’ goods and raw materials, excluding 

18 wty this is so is explained in [14, Cli. 4}. 

While Aizenberg [1, pp. 145ff.] was very candid about the overvaluation in the twenties 
and thirties, he joins other Soviet commentators in rq>eating this ^edous rationalization of 
the March 1,1950 revaluation. 
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petroleum products, increased by 205 per cent [5],^® whereas the Soviet 
export price index which reflects trends in world prices increased by 
only 133 per cent. This suggests an overvaluation in 1950 of roughly 
30 per cent. This estimate is corroborated by extrapolating back to 1950 
from our 1956 ratio of domestic price to export unit value of 1,87 
(1.68): the export price index rises 7 per cent (Table 3) while the whole¬ 
sale price index of producers’ goods and raw materials declines by about 
11 per cent, again suggesting an overvaluation of 50 per cent (35 per 
cent) before the revaluation in March 1950.^® 

If the ruble was overvalued in 1950, why did the Soviets increase its 
nominal value stiU further and thereby increase its degree of purchas¬ 
ing power parity “disequilibrium”? There does not appear to have 
been any economic justification for this step as there was for the 1936 
devaluation. The only explanation which comes to mind is the politico- 
economic one of increasing the prestige of the ruble despite the adverse 
effect of revaluation on incentives. The new Soviet trading bloc was 
expanding rapidly in this period but all transactions were being con¬ 
ducted either on a barter basis or in Western currencies. Soviet writings 
in the late ’forties stressed the future role of the ruble as key currency in 
these transactions. While upward revaluation of the ruble certainly 
could not have increased its usefulness in performing this economic 
function, it may nevertheless have been designed to create this impres¬ 
sion. 

The validity of politico-economic interpretation of the revaluation is 
reinforced by the fact that the Soviets took advantage of the oppor¬ 
tunity to define the value of the ruble in terms of gold rather than in 
terms of dollars as it had been since July 1937. In the words of the de¬ 
cree, “From March 1, 1950, the rate of exchange of the ruble with re¬ 
spect to foreign currencies shall not be concluded on the basis of the 
dollar but shall be transferred to the more stable gold standard, in¬ 
creasing the gold content of the ruble ...” [29, p. 22], 

Still one additional explanation of the revaluation has been offered 
by Michael Kaser [18, p. 32 ]. He claims that the higher value of the ruble 
increased the costs to foreign governments of maintaining embassies and 
sending trade delegations to the U.S.S.R. and suggests that this, in 
addition to prestige, may have influenced the decision to revalue. In 
my opinion, this consideration could not have been significant enough 
quantitatively to have been more than of secondary importance. 

Virtually all of this increase occurred in 1949. In fact, prices declined in 1950. The rise in 
1949 was designed to eliminate subsidies. 

“ The overvaluation would have been higher yet, of course, if consumers* goods and petro¬ 
leum products had been included in the estimate. This is true despite the relatively rapid de¬ 
cline in consumers’ goods prices in the postwar years and the relatively declining ratio of 
domestic price to export unit value of petroleum products because their absolute ratios were, 
in 1950, still so much higher than those of other commodities. 
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The 1961 DeoaUiatim 

The most recent change in value of the ruble was the devaluation 
put into effect on January 1,1961/^ as part of a more general Currency 
Reform. The devaluation was not heralded as such but was in fact 
claimed by the Soviets to be an appreciation of the ruble; however, this 
claim was false. The Reform consisted of two parts: first, aU internal 
prices, wages, deposits, etc., were reduced in value by a factor of 10 
(thereby leaving all Soviet citizens unaffected by the Reform); second, 
the value of the ruble was raised from $.25 to $1.11, or, in terms of 
gold, from .222168 grams to .987412 grams. The reason why the change 
in value of the foreign exchange ruble represented a depreciation rather 
than appreciation should now be apparent. Despite the fact that internal 
prices of traded goods were reduced tenfold, the ruble was not increased 
in value by tenfold (or more) but by a factor of only 4.44. This amounts 
to a 55.6 per cent depreciation. Further, it implies that if the depreda¬ 
tion brought the ruble into “equilibrium” in the purchasing power 
parity sense, internal prices of tradeables before the Reform must have 
been 2.25 (10-5-4.44) times higher than export (import) unit values. 

The question is: did the devaluation bring the ruble into “equilib¬ 
rium”? As we have seen (Table 1), internal prices of producers’ goods 
and raw materials (exduding petroleum products) were estimated at 
1.87 (1.68) times higher than export unit values in 1956. Since 1956, in¬ 
ternal prices remained virtually stable whereas the price index of 
Soviet exports declined (by 1960) by 5 per cent (Table 3). Extrapolating 
these trends suggests that the ratio had risen slightly by 1961 to about 
2.00 (1.75). If this ratio is the correct one, then the Soviets should have 
devalued by 50 per cent (45 per cent) rather than by 55.6 per cent. 
That is to say, the January 1, 1961 devaluation resulted in an under¬ 
valuation of the ruble. Of course, our figures are not so predse that we 
can daim to estimate the value of the ruble accurately within the limits 
under discussion. Furthermore, if petroleum products are taken into 
account, it might be argued that the devaluation did not go quite far 
enough.^®'*® My own inclination is that the Soviets more or less correctly 

” This was preceded by the establishmeat of a 10 ruble to the dollar rate on April 1,1957, 
applicable to expenditures by tourists, diplomatic missions, etc. in the Soviet Union. This, and 
other aq>ects of the recent devaluation, are outlined and analyzed by Bomstein [7]. 

” Ebrry Schwartz argued [22] that the devaluation did not go far enou|d> since, at the new 
exchange rate, comparison of Moscow and New York prices of 23 consumers' goods shows the 
Soviet price higher in 19 instances. New York price higher in 2 cases, and prices equal in 2 
cases. This argument has limited validi^ for several reasons: (1) consumers’ goods comprise a 
small percentage of total goods traded by the Soviets; (2) an exchange rate can only be ex¬ 
pected to equate the prices of traded commodities and many of the commodities in this sample 
are not traded on world markets; (3) finally, as we have seal, the Soviets have at least a double 
price ^tem with consumers’ go^ prices contaimng a large dement of sales tax which is 
(sensibly) netted out by the planners in making thdr fordgn trade dedaons. See Figure 1. It 
is worth noting, howeva, that the unification tourist and ofifidal exdisnge rates involved an 
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estimated (or slightly overestimated) the amount of overvaluation, and 
the devaluation was designed, as in 1936, to bring the ruble into equi¬ 
librium in the purchasing power parity sense. One of the reasons for 
wanting to do so was, as in 1936, to improve the incentives of manage¬ 
ment in the foreign trade organizations. The extent to which an “equi¬ 
librium” exchange rate succeeds in this task is reduced, of course, by 
the fact that the internal price/export unit value ratio varies so much 
among commodities. The variance in ratios also makes it difficult to 
take very seriously the argument of some Soviet economists that the 
change in the exchange rate was designed to make it easier to evalu¬ 
ate the profitability of foreign trade by making Soviet and world 
prices more comparable. While true, this rationale is trivial. The princi¬ 
pal difficulty in judging the effectiveness of foreign trade comes not 
from aggregate overvaluation which is easy for the planners to discount 
[15], but from the irrationality of internal prices (Section IV). 

The devaluation was also designed, as in the case of the 1950 revalua¬ 
tion, to enhance the prestige of the ruble. This is the reason why it was 
combined with a 10-fold deflation of internal prices. In fact, the basic 
reason behind the deflation may have been to create the illusion that 
the depreciation was, in fact, an appreciation. The stated reasons for the 
deflation appear to be trivial [7]. Again, presumably the Soviets are 
interested in enhancing the prestige of the ruble in order to boost it for 
greater use in world, and particularly in intra-bloc, trade. It cannot 
serve this function, of course, until a number of other conditions are 
fulfilled [13, pp. 242-50] mduding the introduction of rational pricing 
systems in the U.S.S.R. and member bloc nations and until substantial 
changes are made in methods of central planning.® 

IV. Price Ratio Variance 

In previous sections we have discussed the aggregate ratios for traded 
goods of domestic prices and world prices to average unit values of ex- 


11 per cent increase in the cost of the ruble from tourists’ point of view. This is because the 
tourist now had to pay $1.11 for rubles which previously had cost $.10 in the face of a ten>fold 
reduction in prices. 

It should also be noted that imports were more overvalued than exports and required 
greater devaluation. 

Pryor [21, p, 242] presents another argument for the devaluation. He points out that be¬ 
fore 1957 service transactions were all concluded on the basis of official exchange rates and, 
moreover, there are many nonstandardized articles like madunery and materiel which are 
valued on a cost-plus basis and converted to rubles also at the official exchange rate. Since the 
ruble was, before 1961, probably overvalued vis-i-vis all Eastern European currencies but the 
Polish Zloty, transactions were advantageous to the Rusdans. This was rectified in the case 
of service transactions by the establishment in 1957 of special intra-bloc so-called noncommer¬ 
cial exchange rates whicffi were closer to a purchasing power parity. The injustice persisted in 
the case of nonstandardized products and this, according to Pryor, was one reason behind the 
general change in bloc exchange rates in 1961. 
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ports and imports. It is quite obvious from a cursory examination of the 
figures in Tables 1-2 that these aggregates represent the averages of 
very wide spectrums of individual group ratios. The individual group 
ratios themselves represent averages of individual commodities and 
therefore understate the width of the spectrums, as the figures in Table 
4 (which disaggregate Table 1) indicate.*'- The significance of the ag¬ 
gregate ratios as discussed above is reduced to some extent by the ex¬ 
istence of such large degrees of variance. While we cannot pretend to 
explain each instance of a ratio deviating from imity and from the over¬ 
all average, some deviations are specifically explainable and others, 
though not individually identifiable, can be explained in terms of three 
or four important variables or factors. We are referring to: the de-via- 
tion of the exchange rate from an “equilibrium” value; the rationality of 
prices, both for indi-vidual commodities and for groups of commodities 
(as a result of turnover taxes on consumers’ goods and the subsidizing 
of producers’ goods); the rationality or irrationality of those making 
foreign trade decisions; and the often large difference, under Soviet 
conditions of planning, between short-run opportunity costs and long- 
nm costs. The significance of these factors, if not ob-vious, is made clear 
below. 

Before turning to the cases of particular commodities, it should be 
noted that the ratios in Table 4 are presented in order from the highest 
to the lowest. Starred ratios indicate degrees of overvaluation as mea¬ 
sured in Table 1. If internal prices were rational, and only the exchange 
rate were in “disequilibrium” (in the purchasing power parity sense), 
then it would be true that all commodities above the star (or upper 
star) were being sold at a loss, all below the star (or lower star) at a 
profit, the percentage of profit or loss varying directly with the degree 
of deviation from the average (level of overvaluation). To the extent 
that prices are rational, one might expect the Soviets to export rela- 
tivdy large quantities of commodities -with low ratios and relatively 
small quantities of conunodities with high ratios. A check along these 
lines showed little or no correlation between ratios and quantities. 

Assuming that both internal prices and planners are rational, why is 
it that the Soviets presumably export some commodities at a nominal 
loss and others at a nominal profit -with little correlation between prof¬ 
its and quantities exported? Many of the commodities exported by the 
Soviets are dictated not so much by careful consideration of possible 
nominal profits as by relatively fortuitous circumstances such as the 
particular commodities desired by particular trading partners and which 

We do not bother to presoit the disaggregation of the domestic {ttice: insert average 
unit value ratios of Table 2 dnee these largely duplicate the domesdc price: export average 
values presented in Table 4. 
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Tabie 4—iNDivmu-AL Ratios op Domestic Peice to Export Unit Values: 

1929,1937, 1956 


1929 

1937 

1956 

gasoline 

4.41 

consumers* goods 

11.82 

tin 

10.98 

naphtha 

4.17 

kerosene 

10.39 

consumers* goods 

9.16 

fu^ oil 

4.15 

gasoline 

10.36 

turpentine 

8.21 

lubricating oil 

3.70 

turpentine 

4.05 

lead metal and alloys 

4.95 

turpentine 

3.24 

lubricating oil 

3.65 

fuel oil 

4.59 

kerosene 

2.45 

fuel oil 

2.55 

caustic soda 

3.98 

crude oil 

2.31 

aluminum sheet 

2.16 

blackplate steel-iron 

3.50 

consumers* goods 

1.69 

copper semifabs 

1.69 

gasoline 

3.48 

caustic soda 

1.63 

tin ingot 

1.67 

kerosene 

2.81 

sawn lumber 

1.63 

carbon steel tools 

1.56 

sawn lumber 

2.81 

cement 

1.47 

plywood 

1.44 

zinc metal and allo 3 rs 

2.83 

plywood 

1.46 

paints 

1.41 

roofing steel-iron 

2.46 


1.36* 

pitprops 

1.36 

diesel fuel 

2.41 

bituminous coal 

1.30 

calcium carbide 

1.34 

assorted varnish 

2.35 

rolled steel rails 

1.19 

steel scrap 

1.26 

aluminum 

2.26 

coke 

1.15 

shamot bricks 

1.22 

pitprops 

2.16 

foimdry cast iron 

1.09 


1.19* 

pl5rwood 

2.12 

conversion iron 

.96 

steel ^eet 

1.16 

cement 

2.07 

lime 

.94 

steel girders and 



1.87* 

anthracite coal 

.87 

beams 

1.11 

pig iron 

1.82 

rolled steel sheet 

.83 

foundjy cast iron 

1.11 

soda ash 

1.81 

rolled steel plate 

.68 

bituminous coal 

1.10 

ferro-manganese 


soda ash 

.67 

steel bars 

1.10 

alloys 

1.72 

manganese ore 

.66 

steel angles 

1.09 


1 .68* 

iron ore 

.57 

sulphuric aid 

1.07 

rolled copper 

1.65 



welded steel gas- 


lubricating oil 

1.60 



water pipes 

1.06 

cold rolled packing 




rr. ties 

1.02 

band 

1.57 



steel squares 

.97 

dynamo steel 

1.53 



steel rounds 

.96 

rolled brass 

1.50 




.95* 

copper ingots 

1.45 



sawn lumber 

.90 

wire nails 

1,43 



conversion iron 

.90 

rails 

1.38 



cement 

.89 

steel bars and sections 

1.38 



copper ingot 

.88 

rolled wire rods 

1.37 



anthracite coal 

.86 

beams and girders 

1.34 



steel rails 

.85 

sheet steel 

1.32 



ferro-manganese 


coking coal 

1.29 



alloys 

.82 

copper trolley wire 

1.28 



lead ingots 

.59 

gas and water pipe 

1.26 



steel plate 

.56 

rolled aluminum 

1.26 



peat 

.45 

bituminous coal 

1.24 



manganese ore 

.47 

anthracite coal 

1.24 



iron ore 

.32 

steel cable 

1.20 





ferro-silicon all 03 rs 

1.17 





rr ties 

.95 





assorted wire 

.84 





fire brick 

.53 


* Starred ratios indicate degree (range) of ruble overvaluation from Table 1. 









HOLZMAN: SOVIET FOREIGN TRADE 


821 


commodities happen to be in relative excess supply (or demand) at any 
particular time. Faced with the problem of financing imports of essen¬ 
tial (to the plan) commodities, the Soviets may be willing to sell at 
prices considerably below cost even after allowance for overvaluation. 
Selling below cost may not involve a “real” loss, however; the profit¬ 
ability of Soviet foreign trade may sometimes be assessed not in terms 
of exports and imports viewed as separate transactions but rather in 
terms of exports viewed as payments for imports. The loss on an export 
is compensated for by the profit on an import. Similarly, the Soviets may 
pay more for an import than the cost of producing a substitute. This 
may be justified as rational in at least two circumstances. First, the 
import may be financed, bilaterally, by the export of a commodity on 
which an even larger profit is earned. Second, the import may be neces¬ 
sary to ehmmate an unforeseen bottleneck which cannot, in the short 
run, be handled out of current production. That is to say, the short-run 
opportunity cost of the commodity to be imported may be much higher 
than its long-run average or marginal cost.®® I submit that these con¬ 
siderations undoubtedly explain some of the deviations observed. 

We have been assuming that prices and planners are rational. This is 
certainly not true of prices, either in terms of Western theoretical 
standards or according to the standards of Eastern economists and 
central planners. As noted above, an extensive discussion in the Eastern 
journals has centered on these very problems of irrational pricing and 
the determination of “what” to trade [8] [27]. A weU-known Soviet 
economist, G. Smirnov [24, p. 10], has pessimistically pointed out: 

As shown by the preliminary study, a more or less complete and ac¬ 
ceptable andysis of the economic effectiveness of the foreign trade of 
the Soviet Union in the first stage is possible on the basis of develop¬ 
ment of 200-250 coefficients which characterize the deviation of effec¬ 
tive internal selling prices of exported and imported goods from their 
full production costs in the U.S.S.R. 

It hardly need be added that the ratios of Table 4 are akin to “coef¬ 
ficients” to the extent that prices are irrational.®* The Soviet Union has 
in fact, been far behind the other bloc nations in both the theory and 
practice trying to work effectively in international trade with irrational 
internal prices. Both Poland and Hungary developed and were actually 
using “coefficients” or “notional” exchange rates for different commod¬ 
ities at least by the late 1950s. For example, while offidahy the Polish 
zloty was worth 4 to the dollar, some of the notional rates were: all 

“ Soviet attempts in 1959-60 to import oil pipe line and whole factories to produce plastics 
and chemicals fall in this category. 

*• In the 1956 case, the ratios would have to be adjusted for the degree of overvaluation. 
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imports—40; all exports—16; brown coal—4; aU coal—8.8; cotton and 
sUk fabrics—200; food—36; all other goods—24. Examples of Hun¬ 
garian notional rates were: ofiScial rate—12 forints to the dollar; crude 
aluminum, locomotives, cotton cloth, and shoes—25.8; wheat—35.2; 
live pig&-47 [25, Ch. VI, p. 29] [26, p. 70]. 

We turn now to discuss a few of the ratios in Tables 1 and 4. The 
most dramatic deviations from the average are the domestic price: 
average \mit value ratios for consumers’ goods. These are a consequence 
of the dual price system that results from almost exclusive use of large 
turnover taxes to bridge the ex ante inflationary gap. As a first approxi¬ 
mation, one might say that these high ratios represent the case of “ir¬ 
rational prices and rational planners,” decisions based on a “second 
best” strategy. That is to say, the planners know that consumers’ goods 
prices are abnormally high as a result of the use of sales rather than in¬ 
come taxes to bridge the “gap” and sensibly base their decisions to ex¬ 
port and import on prices net of tax. Actually, not enough information 
is available to judge whether each particular purchase or sale is rational 
or not; for this it would be necessary to know the price net of tax of 
individual commodities and how these net prices compared with average 
unit values. 

Almost comparably large deviations from domestic price exist for 
some petroleum products as for consumers’ goods. The proximate cause 
—a large turnover tax—^is the same in both cases. However, the func¬ 
tion served by the turnover tax differs between them. In the case of 
consumers’ goods, the turnover tax is simply a markup to bridge the 
inflationary gap. The turnover tax on petroleum products, on the other 
hand, presumably represents the rent on or value of land which con¬ 
tains petroleum reserves [9, p. 12]. That is to say, the turnover tax on 
petroleum products represents a factor cost, that on consumers’ goods 
does not. If the turnover tax on petroleum products accurately rep¬ 
resents the differential rent on petroleum lands, petroleum products are 
in effect exported at substantially below cost even after allowance is 
made for the overvaluation of the ruble. The high domestic price: av¬ 
erage unit value ratios, in this case, then appear to represent “rational 
prices and irrational planners” especially for the years 1929 and 1937. 
Two mitigating considerations should be mentioned. First, the turnover 
tax should probably not be taken to represent, accurately, the dif¬ 
ferential rent on petroleum land. For one thing, the rates have been 
extremely high; in 1937, for example, the turnover tax amounted to 
the following percentages of price: gasoline—78 per cmt; kerosene—88.3 
per cent; and fuel oil—60.5 per cent [28]. Such high rates and conse¬ 
quent high prices may overstate the value of petroleum products to the 
planners. However, it should be noted that the 1937 net prices (before 
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turnover tax) of both gasoline and kerosene were still higher than the 
average unit values at which they were exported. Second, petroleum 
products represent a very complicated case of joint supply. The im¬ 
putation of cost to the various joint products is extremely tricky, at 
best. Furthermore, with given types of production equipment and dif¬ 
ferent grades of crude oil, it is not always possible to produce the pre¬ 
cisely desired product-mix; or on the other hand it may be possible to 
produce extra quantities of some items (gasoline, kerosene) for export at 
very little extra cost. Under either of these conditions, the planners 
might weU maintain high domestic prices to restrict domestic consump¬ 
tion (or for “irrational” reasons) but be willing to sell at much lower 
prices on world markets because either the opportunity cost to them of 
the exported items was small or because the marginal costs of produc¬ 
tion (however imputed) were small.^ 

The highest ratio for 1956 is that of tin which represents a very 
special case. The relatively high internal price of tin may represent 
either the high direct outlay costs of producing tin in the Soviet Union, 
a marginal producer, or, as in the case of petroleum, may be the result 
of the levy of a large turnover tax. In either event, the s^nificance of 
the high internal price of tin for exports is strongly mediated by the 
fact that the Soviets import a large part of their tin requirements and 
it is these imports which are, in effect, re-exported and at approximately 
the same price. In recent years, virtually aU tin imports have come from 
China. Since China has a difficult time financing its imports from the 
U.S.S.R., transshipment of tin could be looked upon, from our point of 
view, simply as a device to facilitate the finandng of Sino-Soviet trade. 

The domestic price: export unit value ratio for turpentine is consis¬ 
tently high. Turpentine is probably produced as a by-product of the 
lumber industry. As such, the Soviets may well produce more than they 
need for domestic consumption. If this is the case, the relatively high 
internal price of turpentine may be classified as one of the many “ir¬ 
rational” prices found in the Soviet Union. The high ratio and con¬ 
comitant export would be a result of “irrational prices and rational 
planners.” 

Iron ore, manganese ore, and anthracite coal consistently fall among 
the lower domestic prices: export unit value ratios, particularly in 1929 
and 1937. This fact suggests that exports of these commodities resulted 
in large profits to the Soviets. These profits are overstated, in western 
terms, because of the failure of the Soviets to account for rent on mining 
land, to allow for depletion, and to include a charge for capital in these 
highly capital-intensive industries and, perhaps, because some enter- 

These comments are purely hypothetical, of course. I am not acquainted with the detailed 
petroleum situation in the U.S.S.It. 
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prises have experienced operating losses and received subsidies. In fact, 
Smirnov [24] argues that the real value of the products of mining are 
presently undervalued by more than 35 per cent as a result of poor 
pricing and this may be the extent of the undervaluation of these goods 
in 1956, implying no excess profits from trade. But even the inclusion 
of aU missing charges would probably not have brought the ratios up 
to the average in 1929 and 1937, and exports must in any event have 
been quite profitable.*® Conceivably, the Soviets could profitably have 
exported stiU greater quantities of each of these commodities even 
though this might have involved lower export prices and/or higher 
mai^inal production costs. The very low ratios could reflect a failure on 
the part of the planners to respond fully to profit-making opportunities 
in foreign markets, as well as the xmresponsiveness of internal prices to 
external prices and to demand conditions in general.*® The deviant 
ratios for these commodities might represent, then, in part, “irrational 
prices” as well as in part, “irrational planners.” 

This completes our very inadequate analysis of the large observed 
variance in the ratios of domestic prices to export and import average 
unit values. It seems reasonable to assmne that that part of the variance 
due to irrational prices may have been reduced by the price reforms of 
the past few years. 
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ON ESTIMATING THE INDUSTRY 
PRODUCTION FUNCTION 

By D. J. Aignek and S. F. Chit* 

The purpose of this paper is to present an estimation technique which 
allows the economist to make a traditional interpretation of an em¬ 
pirically estimated microproduction function where the underlying 
production process is assumed to be deterministic. To be specific, we 
may estimate with mathematical programming a production function 
for the firm which can be ^^so defined that it expresses the maodimim 
product obtainable from the (input) combination at the existing state 
of technical knowledge^^ [2a, pp. 14-15]. 

We shall argue here that the distinguishing features of firm produc¬ 
tion for a given industry may be embodied in attained values for certain 
technical parameters in an 'industry” production function, differences 
in them reflecting relative scales of operation, varying organizational 
structures, etc. In the spirit of M. J. Farrell [5] [6] who constructs an 
envelope isoquant for the industry, the ^‘industry” production function 
is conceptually a frontier of potential attainment for given input com¬ 
binations. The production function for any particular firm may con¬ 
ceptually be obtained from the industry function in terms of the firm’s 
ability to implement optimal values of parameters in the industry. 

Of course the frontier concept is not new, but heretofore our available 
quantitative tools have forced an unusual amount of effort to be directed 
toward the interpretation of fitted functions—their meaning in light of 
the accepted theory, questions of identification of production functions 
versus factor demand equations and/or output supply equations, and 
the like. A justification for this effort is that regression analysis and the 
estimation techniques available for multi-equation systems depend 
upon the specification of stochastic terms with zero means. For the goal 
of fitting a fxmction through a series of observations on firms for output 
and several inputs, this implies that an ‘‘average” function is obtained. 

From the initial attempts of Reder [14] and Bronfenbrenner [2] 
through that of Marschak and Andrews [12] to the most recent liter¬ 
ature (Hildebrand and Liu [9]), our theoretical notion of the “average” 
function and its meaning for the industry and its component firms has 
not matured appreciably. 

* Univeraty of Wisconsin and University of Nevada. This paper was written while the 
authors were associate professor of economics and graduate student in economics, University 
of Illinois. We wish to thank G. Judge and A. Goldberger for helpful comments on an earlier 
draft of the manuscript. 
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Some econometricians, for instance, seemingly adopt the “average” 
fimction as the correct conceptual construct with persuasive arguments 
about “sustained” versus “unusual” output. While such an interpreta¬ 
tion has obvious appeal for measurement purposes, the necessary the¬ 
oretical development which derives from this construct has not been 
forthcoming. The fact remains that the frontier production function 
presently forms the core of microeconomic theory, and, in the sense 
that our marginalism is based on instantaneous, single adjustments 
rather than persistent ones, appears to be a reasonable goal to pursue 
empirically. 

By applsdng the techniques of mathematical programming to cross- 
section data on firms we may produce the envelope fimction by con¬ 
trolling the disturbance term (in either a single or simultaneous equa¬ 
tion setting) to be of one sign only. For a linear programming formula¬ 
tion the objective appears as the sum of such disturbances (a linear loss 
fimction), while for quadratic programming the criterion is a minimum 
for the sum of squared residuals (a quadratic loss function). No presump¬ 
tions need be made about returns to scale for the industry function, as 
was necessary in the FarreU work. The empirical assumption required 
for a programming application is that disturbances are of one sign, i.e., 
that observed points in the production space lie on or below the frontier 
only. So long as measurement error may be neglected such a specifica¬ 
tion can be justified. 

However, the estimation potential of these techniques is reduced to 
some extent by a lack of available statistical inference procedures for 
use in discriminating between functional forms, among variables, etc. 
Indeed, our old standbys in classical single-equation regression— 
^-ratios, and the like—are of little if any use to the model-builder who 
builds frontiers- Moreover, it is easy to argue that such estimation must 
be biased in every dimension of the production space, analogous to the 
sample maximum as an estimator of a population maximum. 

This paper, therefore, aims toward a primarily provocative goal. We 
begin by outlining an empirical framework within which the frontier 
production function is observable. The empirical problem is then cast 
into a mathematical programming mold for both single and multiequa- 
tional settings. Finally, an application—^to compare the programming 
estimates with some work of Hildebrand and Liu [9]—^is presented. 
The concluding remarks focus on implications of the paper for further 
extensions of the frontier concept, both empirical and theoretical, 

I. The Industry Production Function 

In microeconomic theory a firm’s production function is usually de¬ 
fined in conjunction with a given state of the arts and expresses the 
maxirmm product obtainable by the firm from a given combination of 
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factors during the (assumed) short period of time required to produce 
this output. It is assumed that inputs are applied at some point in time 
and output appears at some advanced point in time. The notion of con¬ 
tinuous production is not considered •within the traditional framework, 
except as it may be approximated by a discrete-time process. In this 
context, the production function sets the highest possible limit on the 
output which a firm can hope to obtain with a certain combination of 
factors at the given state of technical knowledge during the production 
period. This maximum output applies not only to the particular firm of 
interest; conceptually it holds for all other J&ots in the same industry. 
We might call the function so defined the industry production function, 
to be distinguished from the industry’s aggregate production function, 
which expressed the relationship between aggregate output and the 
aggregate inputs of that particular industry. 

Possibly all and certainly many constituent firm outputs lie below the 
frontier for a variety of reasons: 

1. Due to pure random shocks in the production process. For example, 
some parts of a product may be damaged through careless handling; or, 
some products are defective, etc. 

2. Due to differences in technical efficiency. One reason for such dif¬ 
ferences follows from varied holdings of capital equipment, both in 
quantity and ■vintage. Lai^e firms are usually in a better position to re¬ 
place old equipment than smaller firms, either because of superior self¬ 
financing systems or from advantages in obtaining credit terms. And 
new equipment generally reflects technical improvement. As the com¬ 
position of capital equipment differs from firm to firm and large firms 
tend to possess more new equipment, the large firms are generally more 
efficient. Similarly, there exist efficiency differences in the labor input; 
for instance, large firms may afford to divert resources to the improve¬ 
ment of labor efficiency while small firms cannot. 

3. Due to differences in economic efficiency. Given a production func¬ 
tion and the market situation, the firm should produce a certain level of 
output so as to maximize its profits. Such a maximization procedure 
simultaneously determines the level of output produced and the levels 
of inputs used. Whenever there is a change in the market situation, the 
levels of output and inputs must adjust accordingly to assure profit 
maximization. However, the ability to make such adjustments can 
hardly be expected to be equal for all firms. Presumably the higher a 
firm’s economic efficiency the higher the level of output that can be 
achieved for a given input combination. 

The technical differences in (2) above are assumed to be manifested 
in the attained values of technical parameters in the industry produc¬ 
tion function. Hence, although the individual production functions of 
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firms are of like form, their technical parameters differ. This realized 
production function we call the firm production function. 

In the early interfirm and intrafirm production function discussion, 
Reder [14] seems to have had these ideas in mind. He first assumed that 
the production function ‘'is known with complete accuracy, i.e., the 
values which its parameters take are not affected by random fluctua¬ 
tions” [14, p. 259] and then began to talk about the so-called interfirm 
production function, which obviously presupposed the existence of dif¬ 
ferences in the individual firm functions even though the quotation 
implies that all firms have the same production fimction. TMs latter 
idea is analogous to what we have termed the industry production func¬ 
tion. The different production functions implied by the concept of the 
interfirm function are equivalent to what we have called firm produc¬ 
tion functions. Reder’s main position seems to have been a justifiable 
one. However, presumably because of the lag in methodological develop¬ 
ment which prevented Reder from estimating the industry and firm 
functions empirically, he remained silent to the criticism of inconsis¬ 
tency leveled against him by Marschak and Andrews [12 ]. Yet from the 
above analysis it is dear that actual observations on output should 
conceptually lie below the true production surface, since had there been 
any level of output obtained with a given combination of inputs higher 
than that allowed by the production function, a new state of arts should 
have been defined. 

To date, work in the area of microproduction function estimation 
assumes that the firm’s actual output may either be greater or smaller 
than the industry production function permits. A group of economists 
did notice the obvious conflict with theory, however, and some rational¬ 
ization of this position was attempted.^ What they did was to assume 
that the function to be estimated, i.e., the conceptual construct, is an 
“average” production fimction for the industry. Some firms could there¬ 
fore produce more than the average; some, less. But the meaning of 
such an “average” function is not necessarily dear. Average in the sense 
of what? a conditional median? a mean? or, a mode?® More importantly, 
average about what? about output? about some input? about tech¬ 
nology? or about something else? Some economists refer to it as the 
function for a ‘‘firm of average size.” This interpretation cannot be cor¬ 
rect unless it is assumed that the parameters of the function are random 
variables and have their expectations equal to those of the firm of 
“average size.” Others seem to refer to the average function as reflecting 

* See, e.g., Bronfenbrenner [2], Maischak and Andrews [12], and, more recently, Neriove[13]. 

* For ecample, in a recent paper, Arthur Goldberger [7] has pointed out the conunon negli¬ 
gence in interpreting the fitted Cobh-Dov^Ias form as a conditional mean output, When, in 
fact, it provides the conditional median. 
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some sort of “average technology.” But it would be infeasible to assume 
that a firm which possesses “average technology” with respect to cap¬ 
ital also has an “average technology” with respect to labor. Such a 
coincidence is even less likely when factors are treated in more definitive 
categories. 

Another appealing interpretation is that “true” productive capacity 
only makes sense as an output level which can be sustained. The “aver¬ 
age” production function, devoid of random fluctuations due to “lucky” 
coincidences of good weather, sunspots, etc., and “unlucky” ones as 
well, is thus promoted as the fxmction of sustained output. But the no¬ 
tion of sustained output has long-run overtones which tend to invalidate 
this argument for the average function in a short-run context. Produc¬ 
tion processes which depend on uncontrollables like weather as explicit 
inputs (or catalysts) may be of a different conceptual nature than those 
of industry, for example, and to the extent that they exist (as in some 
forms of agricultural production) the frontier concept is imacceptable, 
but only because it assumes inputs to be “variable” in the short run in 
the sense that the firm may control them. 

From a more practical standpoint, if, for example, we wish to esti¬ 
mate how much output on the average, could be obtained for a firm in 
the industry with a certain set of inputs, then the “average” concept 
would obviously be the correct one to employ. Another very important 
use of the average function which previously has been overlooked is 
that in some cases we can approximate the industry’s aggregate produc¬ 
tion function when aggregate data cannot be obtained but data at the 
firm level are available; or, we can approximate an “average” firm pro¬ 
duction function when we have data only on industry aggregates. The 
latter point is especially important because in practice data at the firm 
level are usually not available. Hildebrand and Liu’s [9] belief that ob¬ 
servations for some “representative establishments” could be used to 
estimate U.S. manufacturing production functions is consistent with 
the first part of the above statement. 

Despite these uses for the “average” production function, use of the 
frontier function is appropriate in order to ascertain the maximum pro¬ 
ductive capacity of an industry (for purposes of planning, for example), 
of measuring the potential output of an economy, etc. Along these 
same lines, M. J. Farrell [S] [6] defined an “efficient production func¬ 
tion” which resembles our industry function, and devised an ingenious 
way of estimating this efficient production function through constructing 
isoquants. The difficulty with Farrell’s method, however, is that it is 
not general enough. Many types of production cannot be characterized 
within his models. For example, it is not possible to estimate a produc- 
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tion function with his method which conforms to the Law of Variable 
Proportions. 

In the following section we attempt to indicate how familiar mathe¬ 
matical programming methods may be used in some cases where Far¬ 
rell’s method would fail to obtain the required production surface. In 
terms of the generality of approach, while we can alleviate the inherent 
difficulties of assuming something in advance about the shape of the 
expansion path, our methods apply only to single output situations. 

II. Programming Methodology 

To begin, let us consider only the effects of random shocks on the 
production process; aU differences in technical efficiency are subsumed 
within the disturbance term. Errors of measurement in all variables are 
also assumed negligible. For simplicity we take a one-output, two-input 
Cobb-Douglas model over firms. 

(3.1) xo = Ax“xlu, 

with Xo = output 

xi, X 2 = inputs 
M = random shock 
A, a, i3 = parameters 
Our problem is to obtain an estimated function 

^ a 

(3.2) Ax^Xo " ^0 
such that 

..as 

(3.3) Axx^o ^ Xo 

If we take logarithms of both sides of (3.1) and rewrite equations 
(3.2) and (3.3) compactly in matrix notation, we have: 

Xo = XC + e 
XC > Xo, 

Xo = log * 0 , Xi = log . 1 : 1 , Xi = log * 2 , 

:X- = [1 XiXi] 

C=[A a 0 ]' 

e = vector of measured residuals 

One way to approach the estimation problems imposed by equations 

(3.4) and (3.5) is to minimize the sum of squared residuals (s'e) subject 


(3.4) 

(3.5) 
where 
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to (3 5), in which case we formulate the problem as follows, in its form 
for the general linear production model (positive coeflicients on inputs): 

To find the positive vector C® that minimizes the quadratic function 

(3.6) ee = {Xt - X^\Xt - Zo) = &TXC ~ 2C'X'Zo + Xo'Xo 
subject to: 

XC > Xo, 

(3.6) poses a typical quadratic programming problem and may be solved 
by Wolfe's algorithm [16]. 

Since the shocks lie only on one side of the industry production 
frontier, we may also treat the estimation problem easily within the 
framework of linear programming. In other words, we may minimize 
the sum of residuals, as a linear loss function, rather than the sum of 
squared residuals. The problem may then be written as follows: 

To minimize 

(3.7) Ve = V{XC - A"o), where Z' = [l 1 • • • l] 
subject to: 

(3.8) XC > Xo 

C>o 

It is to be noted that for some purposes the Knear programming esti¬ 
mator may be superior to the quadratic programming estimator since 
the criterion function is less influenced by extreme values. However, the 
quadratic programming method provides a convenient treatment when 
the simultaneous equation model is considered, as we shall see below. 

Next, let us attempt to introduce technical efl&ciency into the model 
in such a fashion as to make the identification of individual firm func¬ 
tions possible within the context of the industry production function. 
One way to treat interfirm differences in technical efl&ciency is to regard 
them as a part of the disturbance term, as we have above, following 
Marschak and Andrews [12]. Another approach is adopted by Hilde¬ 
brand and Liu [9] (hereafter referred to as H-L). These authors attempt 
to separate the effects of technical efl&ciency from shocks on theoretical 
grounds, in an effort to allow only the shocks to influence estimates. The 
advantage of their method is that (1) if the theoretical specification is 
correct, then xmbiased estimates may be obtained/ and (2) individual 

* Here we would allow the constant term to be of either sign by redefining A as [— 1 1 
Xi A 2 ], and C as C* [A^A^a /9]', Then the algorithm is free to select A 1 OTA 2 (both positive). 
If ^ 1 is chosen (^a“0), the constant term is negative. 

* Under the assumption E (log u) = 0. In a review of the H-L work McFadden [11] demon¬ 
strates that their empirical specification is incorrect, but that corrections to recover estimates 
of model structural parameters are available. 
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firm functions may be derived because technical differences have been 
specified explicitly. 

If we let R be the ratio of value of equipment to plant, and r be the 
ratio of number of technical personnel to production workers, we may 
use R and r as proxy variables for describing the technical level of firms 
in utilizing the capital and labor inputs, respectively. One Cobb- 
Douglas production function used by Hildebrand and Liu is 

(o.y; xt = Axi xt u, 

where Xi and *2 represent the labor and capital inputs, respectively.® If 
data on R and r can be obtained, estimation may be carried out as 
described in the previous model. Also, since r and R vary over firms, the 
firm production function can be derived from the industry function by 
appropriately adjusting these proxy variables. 

However, actual output is not o^y determined by a technical rela¬ 
tionship with inputs, it also is affected by an economic adjustment pro¬ 
cess given some market situation for the procurement of inputs and sale 
of output. If we assume perfect competition, profit maximization for 
the firm would 5 deld the following system of simultaneous equations, 
containing the production function and two derived demand equations 
for factors, again using the Hildebrand-Liu formulation as a basis for 
the exposition: 

ft log r ^ log R 

(3.11) PiXi - a(log f)^o*o + »i 

(3.12) P 3 X 2 = i8(log R)ptXo + Vi 
where 


po — price of output 

pi, Pi = prices of first and second input, respectively 
Eivi) = E(vi) = 0 

2 2 
E(viv {) = iTil, E(vivi ) = <TiI 

If we let 


Xo — log Xo 
x{ = log r log *1 

‘ McFadden also points out tibat these proxies for technological differences between finns, 
as they are used in the Cohh-Douglas Junction, may not be adequate over the range of input levels 
on a priori grounds: for instance, is not monotonic in log,r hut only over 

‘f■■ - 
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xi = log R log *2 
2i * (logr)^o»o 
Zi = (log R)P(,Xt 
yi = pixi 
A' = log A 

2 

«' = log«, with Eiuu') — ffil 
T = number of observations 
then equations (3.10)-(3.12) can be rewritten as: 
(3.13) W = ZC+U, 

where 



1 xl xi 



W - yi 

Z — 0 2»i 0 

C == a 

II 

Lyi 

.0 0 22 J 

US J 

L®2- 

For our purposes the simultaneous setting presents 

the additional 


problem of specifying '$=EUU', the variance-covariance matrix of 
disturbances, for use in constructing the appropriate quadratic loss 
function. In Zellner’s work [17], for example, the Aitken generalized 
estimator is used for efficiency purposes. This specification, of a full 
^ matrix, has no known efficiency properties under the restrictions we 
impose. Considering the nature of the disturbance «',£[(«0(»0^] = o’i*-^ 
has no particular significance for the loss function and also cannot, ap¬ 
parently, be estimated from sample data without specifying E(u'). 
Moreover, one can quite reasonably argue for independence of the in¬ 
puts with output (or value added) in production models of this sort, so 
that the production function may be conadered alone for purposes of 
estimation.® 

In light of this discussion, if a simultaneous determination of coef¬ 
ficients is pursued $ must be specified in order to produce the quadratic 
loss function. Two alternatives seem plausible, but on intuitive grounds 
only: ^=I (where I is 3TX3r), and 

kl 0 0 

^ = 0 vlr 0 
LO 0 all 

® Cf. Zellner, et al. [IS, p. 787]. The Zellner paper considers production as stochastic a priori 
(as contrasted to our deterministic ^eddcation), but the key point is spedScation indepen¬ 
dent: that the ^‘effect of the disturbance on output cannot be known until after the pre¬ 
selected quantities of inputs have been employed in production.” 
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where k is an arbitrary weighting factor. With S a sample estimate of 
(or 5=I), our estimation problem is: 

To minimize 

(3.14) U'U = (W - ZC)'S-KW - ZC) 

subject to 

XC>Xt 

C>0. 

As with (3.6), (3.14) should be viewed as being specified for a general 
linear system of equations. 

III. An Example of Use 

To illustrate the use of the programming methods, some empirical 
results are given here. The production function is version III in Hilde¬ 
brand and Liu [9; cf., p. 65 ], as applied to the primary metals industry.’^ 
The complete model in their notation is as follows: 

(4.1) log F = log .4 -f Jo log Z. + eo log .R_i log K-i -f log «, 
the production function, and 

(4.2) log i = X log 5 + (1 - X) log I_i -f (1 - m)\ log V 

“ (1 — gf^ log IF — X log 8 
the labor demand function.® 

Three versions of the programming method are used to produce esti¬ 
mates of the coefficients in (4.1): linear programming (LP) on (4.1), qua¬ 
dratic programming-single equation (QPl) on (4.1), and quadratic 
programming-simultaneous equation (QP2) on the two equations.® 
The results from such application, together with estimates derived from 
single equation least squares (ISLS) and two-stage least squares 
(2SLS) are tabulated below. The data used were for 1957-58, as it was 
not possible to reproduce perfectly the H-L data for 1956-57. The 
original H-L results are included in parentheses. 

The table is presented in terms of H-L’s original empirical work. 
However, McFadden’s criticism that H-L ignored the effects of inter¬ 
mediate good input and the output demand structure on Jo and eo 
directs us to modify our procedures for computing the last four columns 

’’ H-L’s data are state aggregates. We use this example for illustrative purposes primarily 
and ignore the obvious problems of apedfication and interpretation of the aggt^pttion pro¬ 
cess on a framework developed for microdata. 

a £ is labor, A_i is the lagged (rare year) value of c^>ital, V is value added for output, and 
W is thb wage rate; s is a random term and X is spewed as describing the speed of adjust¬ 
ment of the actual demand for labor to its optimal (profit maximizing) value. 

* In the QF2 results S was taken to be an identity matrix. 
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from Jo and «o. We will not, for purposes of this example, recompute all 
the relevant quantities. However, as an indication of changes in them, 
corrected estimates for the 2SLS row are: A=4.13, JfPPz,= 1.00S, 
capital-output elasticity =.021, and technology-output elasticity 
= .084. In general McFadden’s results suggest that H-L’s estimates of 
the scale factor for the two-digit industries considered are high. The con¬ 
clusion which follows (as contrasted to H-L’s) is that no evidence is 
present which would indicate other than constant returns to scale in 
these manufacturing industries. 

Reviewing the tabled results, the labor-output elasticity (Jo) is 
highest for QPl (1.071) and lowest for QP2 (.822). It seems that the 
estimates from all five versions are plausible. The marginal physical 
product of labor per dollar of wage costs {MPPj) is again highest for 
QPl (1.822) and lowest for QP2 (1.399). Following Hildebrand and 
Liu, the marginal revenue product of labor (<j) is specified at 0.8, which 
leads to derived estimates of the demand elasticity for output (A): Qi) is 


EuptRicAL Resui-ts por Five EsmuTioN Methods 



bo 

(Labor- 

Output 

Elasticity) 

eo 

MPPl 

(Output 

Demand 

Elasticity) 

Capital- 

Output 

Elasticity^ 

Technology- 

Output 

Elasticity'* 

ISLS 

.908 

.0333 

1.546 

2.072 
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(m.A.i)« 

(.988) 

(.0343)<* 

(1.703) 

(1.886) 

(.1318) 

(.3351) 

2SLS 

.917 

.0321 

1.560 

2.053 

.1232 

.4931 

an.A.2)« 

(1.000) 

(.0326)d 

(1.724) 

(1.86S) 

(.1251) 

(.3143) 

LP 

.873 

.0031 

1.485 

2.168 

.0132 


QPl 

1.071 

.0269 

1.822 j 

1.783 

.1148 

.1441 

QP2 

.822 

.0219 

1.399 

2.336 

.0935 

.1173 


• Marginal revenue product of labor per dollar of wage cost (^) assumed at 0.8. 

»■ ln2?(„«t) used for LP, QPl, QP2; ln5 for ISLS, 2SLS. 

" H-L’s designation, cf. [9, p. 93]. 

^ H-L’s results are reported in terms of common log transformations, while we have used 
the natural system. The base used is immaterial (so long as it is conmstently used) in ob¬ 
taining the coefficient ig, but the capital coefficient is affected by the base of the logarithms 
used. The tran^tion is simple: for the equation fitted in common logarithms, the counter¬ 
part of the coefficient eg if data is transformed by natural logs is eg'=«g'log ig (2.718282)= 
.434294 eg. Pfildebrand and Liu are apparently con^tent in their use of common logaritlms 
for the empiical results, but overlook the above scaling problem elsewhere (althougli it does 
not seem to cause any invalidation of results). For example [9, p. 50, footnote 8] -there is 
the following; 


— (eologi?) 


R 


If log J? is a common logaritlim, as they use in the empirical work, then 


(co log -R) “ (fio logic ( 2 . 718 ) In R) == ( 2 - 718 ) 


.434294 eo 
R 
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largest for QP2 (2.336) and smallest for QPl (1.783). In view of the 
nature of this industry, these (indeed, all) values appear to be high, 
which suggests a smaller value of ^ shoidd be used.^® 

The significant difference between programming and regression re¬ 
sults appears in the capital coefficient and derivatives of it. The cap¬ 
ital-output elasticities for LP, QPl, and QP2 are respectively .0132, 
.1148, and 0.935, while those for one- and two-stage least squares are 
..1278 and .1232. The technology-output elasticity for LP is .0165; for 
QPl and QP2, .1441 and .1173, respectively; for ISLS and 2SLS, .5115 
and .4931. 

Using the proxy variable R as an indicator of technological efficiency 
within the firms of the primary metals industry, our industry produc¬ 
tion function (from QP2) would be given by 

(4.3) ' In F = .8221 In L + .0219-4.2673 In -b constant 
= .8221 In L 4“ .0935 In K^i 4- constant 

where the maximum value for In R (for the state of Louisiana) is in¬ 
serted into the general form (4.1). This function would provide the 
maximum possible output (value added) from the labor and capital in¬ 
puts given the state of the arts in the industry. Clearly, any individual 
function (in this case, for a state) may be obtained by substituting the 
attained value of In J? into (4.3). 

Without an attempt to identify technological differences among 
firms explicitly, as with the proxy variables r and R, we still may, of 
course, obtain the industry production function in a simultaneous 
equation setting. However, individual firm (micro) fimctions may not be 
concomitantly estimated. 

IV. Final Remarks 

A viable distinction betw'een the average and frontier functions as 
predictors of capacity (and this is not at all intended to give ground in 
the theoretical conflict) derives from a probability interpretation of al¬ 
ternative forecasts. On the one hand, the frontier function forecasts an 
“unlikely” event (output level), whereas the probability attached to 
the output level given by the average function is higher. A fitted Cobb- 
Douglas function provides the conditional median output. So 50 per 
cent of firm outputs for a selected input combination should lie above 
that output predicted by the fitted Cobb-Douglas function. Of course, 
these remarks hold in the short run only: The frontier function under a 
fixed technology gives that output which, in the short run, only a few 
firms at most can produce for any given input combination (neglecting 

The McFadden work suggests that even a wider discrepancy exists in adjusting 0 so the 
demand elasticity becomes more “reasone,ble.” » 
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scale diilerences). Allowing a longer run, as implied by the sustained 
output idea, but still assuming a fixed technology, more firms presum¬ 
ably become able to produce at the maximum level; imder this circum¬ 
stance, therefore, the frontier function should be the relatively better 
capacity predictor. 

FinaUy, we have attempted to interpret the traditional theory 
strictly, in that the frontier we construct is truly a surface of maximum 
points. Under a different goal one may pursue less than 100 per cent 
frontiers using the chance-constrained programming ideas of Chames- 
Cooper [3], where (3.3) would be translated into a probability state¬ 
ment, Pr{Ax^x^>x^>'t, with T a specified minimum probability with 
which the statement is to hold. 
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THE RESTRICTIVE EFFECT OF THE U.S. TARIFF 
AND ITS WTELFARE VALUE 

By Giorgio Basevi* 

The measurement of the effects that international trade distortions 
have on the welfare of the community has been considerably extended 
at the theoretical level, and a few important empirical applications 
have also been attempted in recent years. The theoretical analysis has 
been developed either in Samuelson’s terms of potential welfare, or on 
less purist but bolder assumptions about constancy of marginal utilities 
and/or interpersonal comparability of utility. In practice, both types of 
approaches^ have used the concept of consumers’ surplus for purposes 
of actual measurement. This study follows the same practical line, leav¬ 
ing to the preference of the reader the choice between alternative sets 
of assumptions necessary for a consistent theoretical justification of the 
results. 

More important, perhaps, is to survey the development in the degree 
of sophistication of the models developed for purposes of actual mea¬ 
surement. These have passed through four stages. In the first stage, 
models were developed at an aggregate level, in which only total imports 
and total exports were considered. Losses and gains were measured 
without regard to changes in the terms of trade, thanks to the implicit 
or explicit assumption of a perfectly elastic foreign-offer curve.® A second 
stage in development was the disaggregation of the analysis and the 
identification of the effects of restricting each particular import under 
tariff, including the effects due to the relationships of substitution and 
complementarity between importable goods.^ The process of disaggrega¬ 
tion, however, stopped short of the inclusion of intermediate products 
and of the complications introduced by the input-output relationships 
of actual economic systems. This inclusion—the object of the third 
stage in the development—was a by-product of the theory of tariff 
structures. This theory explicitly recognizes that tariffs are levied on 
both intermediate and final products and that, as a consequence, the 

* The author, who is “charge de cours” in international economics at the Univeratd Catho- 
Hque de Louvain and **prof«sore incaricato” of international economic organization at the 
Uhiversiti degli Studi di Bologna, wishes to thank Richard N. Cooper for helpful comments on 
a first draft of this paper. 

* For an example of the first approach, see [8]; of the second, see [10]. 

* An example of a theoretical study of this type is [4]; for an empirical application, see [12]. 

* An example of a theoretical study of this type is [8]; for an empirical application, see [7]. 
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degree of effective protection on each manufacturing process is given by 
the net effect that tariffs on inputs (which constitute a tax on the pro¬ 
cess) and tariff on output (which constitutes a subsidy to the process) 
have on the value added in the process [9] [2] [1] [3]. As a side ques¬ 
tion, the problem was also analyzed of how the analysis of the welfare 
effects of the tariff should be recast in this new framework, and formal 
theoretical models were developed to this purpose [9] [2 ]. 

Although the analysis was pushed to an impressive degree of disag¬ 
gregation and realism by these latest developments, it still did not take 
into account the general equilibrium problem of how the two positions 
to be compared, namely the ones with and without the tariff (structure), 
are reached. In particular, by not explicitly introducing the possible 
effect on the terms of trade, the analysis was either crippled by a partial 
equilibrium approach or confined to a particular case of a perfectly 
elastic foreign offer curve. The integration of a disaggregated analysis 
with a general equilibrium one is indeed the fourth stage of the analytical 
development of the problem, and, as far as I know, has not yet been 
wholly solved. In my own work [2], a model was presented that tried to 
integrate the two problems; however, being built for the purpose of ac¬ 
tual measurement, it was less a fully developed analytical model than a 
compromise between statistical practicability and theoretical refine¬ 
ment. In practice, the number of parameters needed for measuring the 
welfare effects of the tariff structure in a disaggregated and general 
equilibrium model is so large that no sound econometric work seems to 
me possible on the basis of the present statistical information and 
available sectoral studies. 

I have therefore aimed, in this study, at a more limited objective. No 
attempt is made toward disaggregating the measurement of the welfare 
effects of the tariff into its individual components for each particular 
good; in this sense the model may seem a return to the first stage in 
which the problem was posed. On the other hand, both the develop¬ 
ment in terms of tariff structures and effective rates of protection and 
the necessity of a general equilibrium analysis are included in the 
model. The first aspect is reflected in recourse to the concept of the 
“uniform tariff equivalent” for the purpose of calculating an index of 
the tariff structure. The second development is included by explicitly 
setting up a general equilibrium model, capable of incorporating the 
terms-of-trade effect of the tariff in a concrete monetary environment. 

Section I presents the model geometrically, while Section II expresses 
it in algebraic terms. Section III applies the model to the actual mea¬ 
surement of the welfare effects of the U.S. tariff structure in the years 
1959-62. Section IV contains the interpretation of the results and a sum¬ 
mary of the study. 
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I. The Model: Geometrical Presentation 

Before treating the problem algebraically, it might be useful to pre¬ 
sent it geometrically, for this helps in understanding a process of expan¬ 
sion of imports consequent to the elimination of the tariflE that is bal¬ 
anced by an equal expansion of exports, and in understanding the wel¬ 
fare effects of the tariff when this adjustment is taken into account.^ 

This is shown in Figure 1. Both sides of the figure have units on the 



vertical axes expressed in domestic currency; on the left-hand ade, the 
horizontal axis measures quantities of imports; on the right-hand side, 
quantities of exports. With a tariff on imports at a rate ^n= TB/BC, the 
foreign value of imports in terms of domestic currency is the area OABC^ 
and it is equal to the area (yA'B^C\ which is the value of exports also 
measured in domestic currency. 

When the tariff is eliminated, the first reaction would be an increase 
of imports up to a value equal to the area OADE; but this turns the 
balance of trade into a deficit (equal to CBDE). The equUibrating ad¬ 
justment is assumed to take place through the exchange rate;® this 
means that, if the conditions for a devaluation improving the balance 
of trade are met, elimination of the tariff causes a depreciation of the 
domestic currency in terms of the foreign currency. This is shown in 

* The followixig analyst is conducted mainly in terms of the effects of eliminating the tariff. 
The conclusions, however, are altered only formally if we consider the reverse process of im¬ 
posing the tariff, and its ^ects. 

‘ Altemativdy, it could be assumed that the adjustment works through inflation and de¬ 
flation of wages and prices in the two countries (the home country and the rest of the world); 
this would not change the geometrical analysis, but it would formally alter its algebraic ex¬ 
pression. 
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Figure 1 by an upward shift of both the supply of imports (from to 
Sm') and the demand for exports (from d* to d,')- The shift, i.e., the change 
in the exchange rate, is such that in the new position the value of im¬ 
ports (OFGH) is again equal to the value of exports {O'F'G'H'). 

Under normal conditions the tariff improves the terms of trade of the 
home country, unless the offer curve of the rest of the world is perfectly 
elastic. In order to measure the welfare effects of the tariff in this model, 
it is useful to consider four possible cases, in which; (1) the home coun¬ 
try cannot influence the price of either its imports or exports; (2) the 
home country can influence the price of its imports but not exports; 
(3) the home country can influence the price of its exports but not im¬ 
ports; and (4) the home country has some control on the prices of both 
imports and exports. 

The first case is the one represented in Figure 1, where both the supply 
of imports and the demand for exports are perfectly elastic at the given 
world price. Since in this case the tariff does not improve the terms of 
trade of the home country—^in fact the offer curve of the rest of the 
world is perfectly elastic—there is no way in which welfare can be in¬ 
creased by the restriction of trade. Thus, the net effect of the tariff has 
to be a cost. One way of identifying this net loss is to consider that the 
increase in the quantity of imports, owing to the elimination of the 
tariff, brings about an increase in import consumers’ utility equal to 
CTGH; but in order to gain this utility, the community has to sell ad¬ 
ditional exports worth C'B'G'H'. Thus the net effect of the tariff is equal 
to 


W = CTGE - 

The second case, where the supply of imports is less than perfectly 
elastic while the price of exports is still assxuned to be outside the con¬ 
trol of the home country, gives rise to welfare effects whose measure¬ 
ment is analogous to that portrayed in Figure 1; except that now, be- 

^ By additioa and subtraction of areas, this measure can be converted into an equivalent 
one, which is capable of a different economic interpretation. In fact, 
/lFJrB)-XFJS:B-(C'B'G'E'+4'F'(7'B0+^'F'G'B'.Butthetwoparentlieticaltermsareequal 
to each other, being the difference between the two equilibrium levels of imports and exports, 
reg)ectively; thus W =»KTG-‘AFKB+A^FG^B^ This second equivalent measure of the effects 
of the tariff may be interpreted as the algebraic sum of a net consumers’ utility loss (KTG)^ a 
net revenue gain (AFJCB) due to the fact that part of the tariff is paid by foreign exporters 
through a lower value of their exports, and a loss in producers* surplus (A'F'G'B'). In this 
case, in which the tariff has no terms-of-trade effect, an alternative formulation can be given to 
the two equivalent measures derived above. It can easily be shown that, in this case, CBGff is 
equal to CB'G'H*. Thus W^CTGH^CBGB^BTG, which is necessarily a loss. Because 
in this case the terms of trade do not change, the supply curve of exports can be drawn s^ainst 
the demand curve for imports (as shown by the dotted ( 5 *) line in the lefth^d side of Figure 1) 
as it would be in a model in which prices of imports are measured in terms of exports, i.e., rela¬ 
tive instead of monetary prices. The wdfare loss BTG is then clearly seen as the net utility 
lost by consumers because of the restriction of trade. 



S44 


THE AaiERICAN ECONOMIC REVIEW 



cause of the existence of a terms-of-trade effect, the net welfare effect 
of the restriction of trade may turn out to be a gain. 

The third case is represented in Figure 2, where the demand for ex¬ 
ports is less than perfectly elastic, while the price of imports is now out¬ 
side the control of the home country. As in the two preceding cases, the 
welfare effect of the tariff can alternatively be measured as 

W = CTGH - C'B'G'H' 


or 


= KTG - AFKB + A'F'G'B'. 

As in the second case, the tariff improves the terms of trade and, if not 
set too high, also the welfare of the home country. Although it is the 
money price of exports that can be affected by the restriction of trade, 
the tariff is assumed to be raised on the import side, tm= TBfBC. Be¬ 
cause of the symmetry between export and import taxes, this does not 
really matter. Indeed, in the example of Figure 2, the tariff is levied at 
the optimum level; in fact, if trade were freed, the value of the currency 
would depreciate up to a point at which the marginal revenue obtained 
from the amount exported under the tariff would be equal to its mar¬ 
ginal cost. This is shown in the figure by the fact that the curve marginal 
to the new demand for exports (dnaO intersects the supply of exports 
(at B') at the price for which they sell when trade is restricted by the 
tariff.^ 

" Thus, the welfare effects of the tariff can also be measured in terms of marginal curves and 
shown to be equivalent to the two measures prq>osed above. In fact, the area being 

the integral of the difference between the marginal cost and the marginal revenue from the 
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The fourth case, when both the supply of imports and the demand 
for exports are less than perfectly elastic, does not present any new ele¬ 
ment in the geometrical treatment of the welfare effects of trade re¬ 
striction. A tariff improves the terms of trade of the home coimtjy and, 
provided it is not too high, adds to the welfare of its residents. The 
equivalence between the various ways of measuring this effect can 
again be showm, but nothing is gained in repeating an argument logi¬ 
cally not different from the one developed in the preceding cases. Thus, 
choosing the first method of measuring the welfare effects, we shall have 
a loss in consumers’ utility due to the restriction of imports (analogous 
to the area CTGH in Figures 1 and 2) minus a gam in resources freed 
from buying that utility (analogous to the area C'B'G'H' in the same 
figures).® Algebraically, these two elements are respectively equivalent 
to 

(1) W^= - [(^„ -1- r„) -I- ii(^„ -h T^)\dM 
and 

(2) W. = (^x -h \dp:)dX 

where M and X are the volumes of imports and exports, and px their 
prices, both expressed in domestic currency, and T* is the unit tariff. 
Thus W=Wx-i-Wm is the total welfare effect of protection, defined as 
positive if it is a net gain and negative if it is a net loss. 

II. Rate of Devaluation Implicit in the Tarijf 

In order to measure the welfare effects presented geometrically in the 
preceding section, it is necessary to derive an expression for the change 
in exchange rate due to the elimination of the tariff. The simplest 
method is to start from the balance of trade equality, finding its dif¬ 
ferential, setting it equal to zero and solving for the differential of the 


additional exports, represents a gain from the restriction of trade. Moreover, on the import 
side the area KTG represents a cost, being the integral of the difference between the marginal 
value and the marginal cost of the additional imports. Thus 

^KTG-CB'G'S'’^-(0'FG'B'^O^M'N'C)--KTG+B'FG'^FM^N'P^ which, since the 
increased value of the initial volume of imports due to depreciation (FKBA) is equal to the 
increased value of the initial volume of exports (A'M'N'B*)^ is equal to KTG^AFKB-\“ 
A'FV'B', which is one of the two equivalent measures of the welfare effects prc^osed before. 

^ For the sake of precision, it should be noted that the latter gain is totally due to the value 
of resources freed from export industries only when e.xportable goods are not also domestically 
consumed; if, on the contrary, they are also domestically consumed, this gain is partly a re¬ 
source-saving and partly a direct utility gain due to the lower prices of exportable goods that 
must be paid by domestic consumers when the tariff restricts trside. Similarly, when importable 
goods are also domestically produced, the welfare loss on imports forgone is partly due to a 
loss in direct consumers’ utility and partly to the inefficient use of resources in producing addi¬ 
tional import substitutes. 
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exchange rate. This yields an approximation to the change in the ex¬ 
change rate that will bring the balance of trade back to equilibrium.® 

(3) dB = pdX + Xdp^ - p^dM - Mdp^ 

where B is the balance of trade in domestic currency. The differential of 
exports can be expressed both in terms of the slope of the supply of ex¬ 
ports and the slope of the demand for exports, i.e., 

(4) dX = ccdpx = fidvx 

where a^bXjbpx is the supply slope of exports, ^=dXjd7rx is the de¬ 
mand slope for exports, and x* is the price of exports in foreign currency 
such that ^a/x,=r is the rate of exchange between domestic and foreign 
currency. 

Choosing units such that domestic prices and the rate of exchange 
are initially equal to unity, we have 

(5) dTx = dpx — f 

where f is the proportional change in the rate of exchange. Substituting 

(5) into (4) and sohnng for dpx, 

( 6 ) = 


Similarly, the differential of imports can be expressed as 

(7) dM = ydipx, + r„) = 

where a=bMfbpm is the slope of the demand for imports and d=9if /9ir„ 
is the slope of the supply of imports. As for 

(8) dr* = dpm — #■ 
and 

(9) dipx, -b r„) = dp„ - 

because in this model the change of the tariff is equal to its total elim¬ 
ination. Substituting (8) and (9) into (7) and solving for dpx,. 


( 10 ) 




yTm - Sf 

7 — S 


After having collected terms and substituted (6), (7), (9) and (10) into 
(3), we solve for f by letting dB—Q. Writing elasticities instead of slopes 

* This assumes tiiat tlie balance cm capital account is fixed in tenns of domestic currency. 
For a country like the United States, whose capital outflow is much lai^ger than the inflow, the 
assumption seems to be sufficiently realistic. 
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the result is“ 

(11) f = + I)/*, 

TJx 

~ (e* + 1)- bm ~ «1»(1 + Ol + Cm (ijm + 1 + 4>) 

M 1?* — €x 

where the elasticities of demand (ij®, i;™) are defined as negative and the 
elasticities of supply (e,, em) as positive. 

Because of the choice of units, X and M represent values of exports 
and imports when trade is restricted by the tariff; the factor X/M, 
which is unity when the balance of trade is zero, becomes a correction 
factor when the equilibrium of the balance of payments implies a deficit 
or a surplus in the balance of trade. 

The fact that equation (11) resembles closely the formulae developed 
by various authors in connection with the “elasticity approach” to 
devaluation, should not lead us into thinking that it suffers from the 
same defects. Indeed, the basic criticism made of the elasticity approach, 
namely that either it is a partial equilibrium approach or it conceals 
under its “total” elasticities aU kinds of underlying income adjustments, 
does not apply to equation (11). In this model, in fact, since we are 
estimating the welfare effect of the tariff, it is explicitly assumed that the 
real income of the community is maintained constant (except for the 
gain or loss that we are measuring) by an appropriate government 
policy. This means, in particular, that the elimination of the tariff 
would call for the introduction of a tax (a set of taxes) which gives the 
same revenue, does not introduce distortions in the allocation of re¬ 
sources, and has an overall incidence similar to that of the tariff struc¬ 
ture. In our model the devaluation simply replaces the equivalent (in 
terms of trade restriction) tariff and there is no change in income and 
absorption to be considered, except what results from the efficiency and 
terms of trade effects that we are measuring. 

Analysis of equation (11) reveals interesting facts about the change 
in the exchange rate, f, and its relationship to the parameters appearing 
in the equation: 

(a) the change in the exchange rate is normally positive, implying a 
depreciation of the domestic currency if the tariff were eliminated. In 
fact, when imports equal exports in equilibrium, it can be shown that 
the necessary condition for f to be positive is tiie so-called Marshall- 
Lemer stability condition, i.e., lij.+’j-.l >1; moreover, a suffident 
condition for a positive r is that the elasticity of demand for exports not 
be smaller than unity in absolute value, and this condition h very 
likely to be satisfied for any coimtry with diverdfied exports. 

Note that, anoe the unit tariff Tm is equal to the rate cf tariff im- 



S4S 


THE AMERICAN ECONOMIC REVIEW 


(b) Equally interesting is the case in which i.e., when the im¬ 
provement of the terms of trade obtained wdth the tariS is so high that 
the price of imports to domestic consumers would rise, instead of fall, 
after eliminating the tariff. Assuming again that exports equal imports 
at equilibrium, it can be shown that the above-mentioned sufficient 
condition for a positive change in the rate of exchange (j i/xj > 1) is also 
sufficient condition for it to be no larger than tm- We can therefore con¬ 
clude that normally elimination of the tariff would lead to devaluation 
and the percentage devaluation would be less than the percentage tariff. 
Both conclusions were indeed to be expected, since it is well known that 
devaluation in a stable system has the same effect on the balance of 
trade as a general tax on imports plus a general subsidy to exports, ap¬ 
plied at the same rate as the devaluation. 

(c) It is also interesting to examine how r changes when the param¬ 
eters on which it depends take different values. Assuming that these 
parameters are independent of each other, the following relations can 
be verified for the normal range in which r is positive and smaller than 
tfn‘-r grows larger with tm, €«, and while it is smaller the larger are 
e* and |77*i. 

The expression for i' should now be introduced into the measurement 
of the welfare effects of the tariff analyzed in Section I. Thus, making 
use of the relationships developed in the course of deriving (11), we can 
write (1) and (2) as 


(10 
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However, the value of f given by equation (11) is an approximation, 
derived by taking differentials and neglecting products of two differ¬ 
entials, dXdpx and dMdpm. These two products are the essence of (1) 
and (2); thus it is illegitimate to use the value of f given by equation 
(11) in order to calculate (!') and (2'). The computations of the next 
section, therefore, are based on values of #■ obtained from the solution of 
the equation which replaces (3) when the products dXdpx and dMdpm 
are not neglected.^ 


“ This is a quadratic equation in f whose roots are calculated in the next section, once the 
numerical values of the parameters are given, but cannot easily be reduced to an analytical 
form like equation (11). On the other hand, computations of f carried out on the basis of (11) 
show that this equation results in very good approximations to the values of f obtained from 
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III. Estimates 

The measurement of the welfare value of the restrictive effect of the 
tariff on the basis of the formulae developed above is applied in this 
section to the United States. For this purpose we need estimates of the 
elasticities of demand and supply of total U.S. exports and imports, 
values of exports and imports, and an index of the level of the U.S. 
tariff. 

As for the elasticities, the available information is not very satisfac¬ 
tory and often completely lacking. Most of the existing statistical esti¬ 
mates of demand elasticities for imports and exports are subject to 
severe downward bias, and estimates of elasticities of supply of exports 
and imports are practically nonexistent. In a study on the overvaluation 
of the dollar [ 6 ], John E. Floyd has integrated available estimates with 
values derived from a priori reasoning, by making particular use of the 
fact that more reliable information exists on the underlying domestic 
demand and supply elasticities of traded goods. The elasticities neces¬ 
sary for analyzing the problem of the overvaluation of the doUar in the 
framework of Floyd’s model are the same as those necessary for our 
problem; in particular, these elasticities are evaluated at constant ag¬ 
gregate demand. Floyd obtains definite estimates for the supply elas¬ 
ticities of exports and imports (e*=4.5; em= 6 . 1 ), while for each of the 
demand elasticities a high ( 17 ,= —9.9; 17 *= —2.7) and a low ( 57 *= —5.1; 
97 m = — 1.5) estimate is given under the alternative assumptions of 
perfect and imperfect substitutability between U.S. goods and their 
foreign counterparts. In the present study, the calculations are per¬ 
formed on the basis of all four possible sets of elasticities that result 
from these alternative assumptions. The estimates are averages for the 
period 1958-62. 

As for the amount of trade, I have taken the f .o.b. value of merchan¬ 
dise exports and imports, net of military transactions; the averages for 
the same period were $19,107 million and $15,076 million respectively. 

The last parameter necessary for our measurement is an index of the 
U.S. tariff structure. The relevant concept for this purpose was devel¬ 
oped in connection with the theory of effective protection and named 
by Corden the “uniform tariff equivalent.”^ This is the tariff rate that 
would 3 deld the same restriction of imports as the actual tariff structure, 
if it were applied uniformly to all importable goods (induding those 
that are not subject to tariff in the actual situation). 

the positive roots of the quadratic equations. I am indebted to the referee for pointing out to 
me the Ic^cal necessity of considering the products of diSer^tials in the derivatkm of r for 
the purpose of measuring welfare changes. 

^ Corden’s idea has been developed by H. G. Johnson in connection with [2]; Balassa has 
further devdq>ed the conc^t in [1]. 
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Table I — Estimates or the Weltabe Effects of the U.S. Tariff 
(in $ million for the average 1958-62) 


Tariff | 
Rate j 
(per 1 
cent) j 

Elasticities 

1 i r s 

1 dation 1 

1 (percent)! ” 

(Jain on 
E.\ports 
Wx 

Net 

Welfare 

Effect 

W 

! nm 


Vx 

f ; 

j 

13 

1 -'-'1 

6.1 

-9.9 

4.5 i 

3.31 

i -1737 

1 

+1977 

+240 

-1.5 i 

6.1 

-5.1 

4.5 1 

4.22 

-1579 

+1949 

+370 

-2.7 1 

6.1 

-9.9 

4.S 

4.56 

-2401 

+2739 

+338 

-2.7 

! 6-1 



5.62 

-2107 

+2608 

+501 

15 

1 

1 

-1.5 

6.1 

-9.9 

4.5 i 

3.78 


+2264 

+258 

-1.5 

6.1 

-5.1 i 

1 

4.5 

4.83 i 

-1825 

+2236 

+411 

j -2.7 i 

1 i 

6.1 i 

I 

-9.9 

4.5 

5.23 

1 

-2782 

+3149 

+367 

-2.7 

6.1 

-5.1 

4.5 

6.46 

1 

-2443 

f 

+3001 

+558 

17 

-1.5 

6.1 

-9.9 

4.5 

4.25 

-2276 

+2548 

+272 

-1.5 

6.1 

-5.1 

4.5 

5.44 

-2073 

+2519 

+446 

-2.7 

6.1 

-9.9 

4.5 

5.90 

-3166 

+3556 

+390 

-2.7 

6.1 

-5.1 

4.5 

7.29 

-2782 

+3392 

+610 


Estimates of the “uniform tariff equivalent” are subject to a high 
degree of guesswork. It is, however, reassuring to find that, although 
working along different lines and drawing upon different sources of 
data, the Balassa estimates and mine come very close together [1] [2]. 
Considering tariffs on all importable products I estimated a uniform 
tariff of about 15 per cent for the years 1959-60; Balassa, on the other 
hand, on the basis of manufactured products only (on which tariffs and 
effective rates of protection are generally higher) gives an estimate of 
16.7 per cent for 1962, i.e., for the tariff structure as it resulted after the 
Dillon Round of tariff negotiations. 

In the measurement of the welfare effects below I have therefore kept 
a 15 per cent uniform tariff equivalent as a good index of the U.S. tariff 
structure as it stood in the average of the years 1958-1962, and for 
comparison I have shown the effects of a 13 and a 17 per cent tariff. 
Table 1 presents the empirical results of this study. 

As by-product of this measurement, it is interesting to note the values 
of the depreciation implicit in the U.S. tariff structure. These range from 
3.78 to 6.46 per cent, depending on the estimates of the elasticities. 
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meaning that if the U.S. tariff around 1960 had been eliminated uni¬ 
laterally, the same volume of trade and balance of payments at constant 
incomes could have been maintained through a depredation of the ex¬ 
change rate by that percentage. 

As for the measure of the net welfare effect of the tariff it turns 
out to be a gain imder all alternative sets of elastidties, the value rang¬ 
ing from $258 to $558 million. The gains are larger in cases where the 
monopolistic position of the United States in the sale of its exports is 
stronger (cases of low elastidties of demand for exports); while they are 
lower in the opposite cases. The lower the elastidty of U.S, demand for 
imports, the less the United States is able to exploit its monopsonistic 
position on the import side and the lower is the net overall gain for a 
given set of the other elasticities. 

IV. Conclusions 

The only other estimate of the welfare effect of the U.S. tariff is, to 
my knowledge, the one obtained by Robert Stem for the year 1960 
[11]. Stem used a somewhat disaggregated model, did not take into 
account the interplay of the tariff stracture with the input-output re¬ 
lationships of the economy, nor did he correct his estimates for the gen¬ 
eral equilibrium terms of trade effect of the tariff. Because of this second 
limitation, his results are boimd to show an efficiency loss due to the 
tariff, which he estimated at a value ranging from $258 to $448 million 
in 1960. 

The present study, on the other hand, has explidtly introduced the 
terms-of-trade effect of the tariff in a general equilibrium model. The 
result is that the efficiency loss of the tariff, a much higher estimate 
than Stem’s, turns out to be more than compensated by the value of 
the improvement in the terms of trade. The net welfare value of the re¬ 
strictive effect of the tariff is estimated at a gain ranging from $258 to 
$558 million. 

These magnitudes are very small, representing at most 0.11 per cent 
of national income; thus not much change in welfare is to be expected 
in the United States from a unilateral reduction of tariffs. However, 
tariffs in the rest of the world involve a terms-of-trade loss for the 
United States; reciprocal elimination of tariffs, therefore, would involve 
a net terms-of-trade effect which coidd be either poritive or negative, 
but still very small. 
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Distilled Spirits and Interstate Consumption EflFects 

The distribution and sale of distilled spirits is under direct government 
control in 16 states and under private control in the others. The govern¬ 
mental markup procedure differs widely for the control (or monopoly) 
states while for the private (or license) states the average state tax rate 
ranges from approximately $.75 to $3.25 per gallon. This leads to large dif¬ 
ferences among states in the price of distilled spirits. The existence of such 
price differentials together with the fact that (at least small quantities of) 
distilled spirits are easily transportable suggests that part of observed 
liquor sales in low-priced states may be to residents of other states. The 
purpose of this paper is to estimate the extent of such interstate liquor 
traffic. The following (cross sectional) econometric model will be used in 
analyzing consumption patterns of distilled spirits. 

I. Econometric Model 
Let 


Cj=sales of distilled spirits iny (state j) 

C, 7 =sales of spirits in 7 to residents of 7 
Cm/=sales of spirits in 7 ' to residents of m 

number of residents of 7 bu 3 dng spirits in 7 * 

= number of residents of m bu 3 dng spirits in 7 
adult population of 7 ' (persons over 21 ) 

= average price of spirits in 7 

Cj, = C, 7 /wyj = average consumption of spirits by residents of 7 who buy 
in; 

average consumption of spirits by residents of m who 

buy in; 

= observed per adult sales in; 


The basic assumption imderlying the analysis is that the average level of 
consumption of distilled spirits in every state can be approximated by a 
linear relation between the price of spirits and the average level of dispos¬ 
able income. This requirement that consumption habits be the same in all 
states, although unrealistic when applied to a particular classification of 
liquor such as blended whiskey, straight whiskey, gin, or rum, is probably 
not imreasonable when applied to the classification of aU spirits.^ Further 
it is assumed that an individual will always purchase spirits at the lowest 
price available to him, either in his own or in a neighboring state, and hence 

^Although the terms distilled spirits and liquor will be used interchangeably in this paper 
to mean distilled beverages, it should be realized that in general usage the liquor clasafication is 
broader, induding fermented products such as wine and beer as well as products which are 
actually distOled. 
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will never purchase distilled spirits in more than one state. (This restriction 
will be relaxed shortly.) These assumptions are expressed in the following 
relations: 

( 1 ) Cjj = ^0 + (^lyj + (i2p3 + ^jJ 

(2) Cmj “ “f" O'lym "h "f" 

where (1) holds for all states j and (2) holds for all states j and neighbor 
states m in which pm>p 3 - Further, e is the disturbance term, and p^j is the 
average price paid by residents of m buying in j, and therefore depends on 
pn and pj (in a manner to be determined shortly). The inclusion of y in the 
equations assumes that the average level of disposable income for the 
group that purchases spirits within the state is the same as that for the 
groups that buy in other states. Equations (1) and (2) cannot be estimated 
directly since Cj-y and ^y are not observable. What is required is a method of 
determining the extent to which the residents of each state purchase liquor 
in neighboring states. 

Assume that the price of spirits is lower in k than j. An individual in 
state j will buy in k only if the price in k plus the transportation cost in¬ 
volved is less than the price in Let g be the cost per mile of transporting 
spirits between states. Then the cost is the same inj and k for an individual 
in j located at a distance d*jk from i if d*yjb is given by 

(3) d*jji = (^y — Pk )/ g * 

Therefore the area in J from which it is less expensive to buy liquor in k 
than 7 can be approximated by the rectangle where is the length 

of the common border between j and k? A study of the geography of the 
states suggests that this is a reasonable approximation for most stajtes. It is 
of course only an approximation since in particular it assumes away prob¬ 
lems of the existence of liquor outlets and roads, and since in general the 
true area will not be given by a rectangle. Further it is possible that an out- 
of-state liquor purchase may be made in a nonbordering state, but probably 
the only relevant case is that of Utah, Arizona, New Mexico and Colorado 
meeting at a point, so that the length of their common border is zero. 

In order to determine the volume of interstate liquor traflSc it is necessaiy’’ 
to know the population of the area that is, the area from which it is 

* Two points should be made. First the parameter g must be interpreted with care. In the 
expressicm given above it represents the cost per mile per fifth of tran^orting spirits. But since 
the actual cost will probaldy be indq)endent of volume it is necessary to interpret g in terms 
of an average quantity purchased per trip. This is probably not unrealistic in view of the fact 
that large purchases (say of 15 or 20 fifths) will tend to be avoided because of the risk involved 
in drawing attention to the buyer. Qq the other hand very small purchases will be unprofitable. 
Seccmd, the model appears to require that readents in j located d*ijb miles from k will buy in k 
even though there is no monetary advantage in doing so. This need not be the case, however, 
sm(£ the possibility that individuals will insist on a certain mini m u m net gain can be titTg fin 
into account by assuming that the parameter g includes such an amoimt. The gain is larger of 
coarse f<»- individuals living closer than miles to k. 

* The illegality of mailing distilled qnrits from tme state to another rules out the possibility 
that spirits might move more cheaply by this means. 
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cheaper for residents of j to buy in k. An estimate may be obtained as fol¬ 
lows. Consider all counties inj which lie entirely or partially within a given 
distance, say 50 miles, of k. Let the total area of these counties be A^k and 
the corresponding adult population Assume further that the latter is 
uniformly distributed over the area of the counties. Then the fraction of the 
population of these counties which finds it cheaper to buy in k is equal to 
the ratio of the area Bjhd*jk to the total area of the counties, that is: 

(-1) = Bnd*ik/Aik = BjkiPi - pk)KAjkgi 

where (4) holds for all states^ and neighbors k in which 

Pk < ph while = 0 if pi. 

The assumption of 50 miles is of course arbitrary, and is intended to 
represent an upper bound to the distance an individual will travel in order 
to buy distilled spirits in a neighboring state. In reality this bound will de¬ 
pend on the price differential between states, but since the cost of trans¬ 
porting liquor is unknown the distance cannot be determined exactly. If a 
very large bound is chosen then the assumption of a uniform population 
distribution within the area is likely to be ver>" unrealistic. The extreme 
case of this is to assume that the population is distributed uniformly over 
the entire state. On the other hand if too small a bound is chosen then some 
interstate liquor purchases are being ignored. In choosing the counties to 
be included in the analysis this bound was varied at the author’s discretion 
(from approximately 25 to 100 miles) but in most cases a value of 50 was 
used.** 

There are a number of reasons why some residents of j may choose to buy 
in j rather than k even if it is more expensive to do so. First the fact that 
out-of-state purchases are generally iUegal may dissuade many potential 
buyers.® Second some individuals may dislike to plan very far in advance 
or may be financially unable to do so in which case out-of-state trips will 
not be profitable, and reliance will be placed instead on frequent trips to the 
corner liquor store. Further, even for those who generally plan ahead and 
buy in a neighboring state, there will probably be instances when it is con- 

^ It seems unlikely in general that a (return) trip of more than 100 miles will be undertaken. 
If the imputed cost of running an automobile is XOi per mile for example, then the total cost 
of a 100 mile trip, excluding the opportunity cost of the time ^pent, is $10.00. In order to break 
even on such a trip purchases of 40, 20 and 10 fifths would be required if the price differential 
between states were $.25, .50 and 1.00 re^ectively. Although a purdiase of 10 or perhaps even 
20 fifths does not seem unreasonable, larger quantities will probably tend to be avoided because 
of the posability that they may draw attention to the purchaser. Since price differentials are 
very l^e in oiily a few instances it seems likely that round trips of over 100 miles will not 
generally be undertaken. This will certainly be the case if the cost of the travel time is included 
or if the individual requires a net gain on his purchases. Nevertheless as mentioned above a 
bound of more than 50 miles was used for large price differentials. 

‘ Laws concerning the quantity of distOled spirits which may be imported for personal use 
vary considerably aci:x>ss states. Excluding Hawaii and Ala^ 28 states permit no such 
liquor imports, 5 permit 1 quart, and 10 permit 1 gallon to be imported. Laws iot the 5 re¬ 
maining states cannot be summarized readily but details concerning the laws are available 
in [4]. 
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venient to buy within the state. Finally suitable transportation facilities 
may be unavailable thus making it impossible to purchase in another state. 

For these reasons it is assumed that the relevant population ratio is only 
proportional to the area ratio, and that this relation holds subject to a 
random disturbance term u. That is, it is assiuned that if there is an aver¬ 
sion to buying, or inability to buy in neighboring states, then it exists es¬ 
sentially to the same degree in all states. Combining the proportionality 
factor with the unknown g value and denoting it by h gives, for each state 

(5) ~ hBmji^Pm pi)/ "1“ ^mj 


( 6 ) Wjj w, —^ Wjk 

k 

where (5) holds for neighbor states m in which pm^pj and the summation 
in (6) is over neighbor states with pk<pi» Under these assumptions the 
average price paid b^" individuals in m buying inj {pm,3) can be calculated 
to be the arithmetic mean of the two prices. 

The only consumption values which are observable are the sales of spirits 
in each state, that is, Cy. But these sales are made to residents ofj, and to 
residents of neighboring states where the price of distilled spirits is greater 
than in and therefore Cj = Cyj+ The latter expression may be writ¬ 

ten in terms of the variables in equations 1~6 in the following manner 
(ignoring the disturbance terms): 

(7) Cy = (oo + aiyi + atpj)wij (oo + + atp,nj)w,„j 


= (ao + fliyy + dip,) {v'i - J 2 ^Ji(p} - Pk)vjk/AjtJ 

+ 23 (*0 + diy„ + dipm,j)(bVmjBm3(Pvi — Pj)IAmj) 

m 

where the o’s and the h are the parameters to be estimated. Rearranging 
terms, and dividing by wy in order to avoid obscuring the relation with the 
strong association between total consumption and population, and also 
probably reducing the heteroskedacity of the error term, yields: 


( 8 ) 


j- = ao{l — i + * 23 

+ ai{yi - i 23 W/ + 6 23 
+ <h^pj — j 23 ^ikpi + ^ E 


where: 


syt = Bjtvjtipj - Ph)/{A,tWi) and a:»y = BmjVmApm - />y)/(^m,itiy). 
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For fixed values of estimates of the a^s can be obtained by least squares. 
Hence if narrow bounds on b are known, a priori, then the equation can be 
estimated for many different values of b within this range, and the desired 
b is the one for which the residual variance is a minimum. 

Convenient bounds on b do in fact exist since b is the ratio of a number 
less than 1 (the proportionality factor) to a number which is greater than 1 
(the cost per mile of transporting distilled spirits expressed in terms of 
cents) and hence lies between 0 and 1. Of course if the variables are mea¬ 
sured in different units, the same result can be obtained by adjusting the 
units of Bm{pm^pj)IArni SO that aU such terms are greater than 1, in which 
case b must be less than 1 to ensure that the product of b and any such term 
is a fraction (equal to Wmj/vmj)- Consequently equation (8) was estimated 
for different values of b between 0 and 1 using a finer and finer grid, and the 
regression with the highest value was selected. 

Since the error term in equation (8) is a complicated function of the two 
disturbances (e and u), the four parameters, and all the independent vari¬ 
ables, the estimates obtained by this method are not the same as those ob¬ 
tained from a maximization of the likelihood function. The latter procedure 
is very difficult because the distribution of the error term is complicated. 
The complexity results from the fact that the disturbance contains, in 
particular, terms involving products of e and m, which are themselves 
normally distributed. For this reason the unweighted sum of squared re¬ 
siduals was minimized, a procedure sometimes referred to as quasi-maximum 
likelihood. 

II, Results 

Equation (8) was estimated with a sample of 42 observations.® Missouri, 
Wyoming, Louisiana, and Alaska were omitted due to the unavailability of 
price data. Nevada, Florida, and Hawaii were excluded on the grounds 
that recorded per capita consumption of distilled spirits would be strongly 
influenced by out-of-state tourist expenditures—a factor which the model 
does not take into account. Conceivably New York should also have been 
omitted for this reason, but the fact that its population is so large suggests 
that the effect of tourist expenditures on per capita consumption is likely 
to be small. Mississippi was excluded because it does not permit sales of any 
distilled spirits, while the District of Columbia was excluded because of its 
size.^ 

^ The sources and nature of the data used are described in the appendix. 

^ Exclusion of continental states results in a slight specification error in the formulation of 
consumption patterns in neighboring states. The omission of the District of Columbia prob¬ 
ably affects seriously only flie consumption specification for Maryland since prices in the 
other neighboring state, Virginia, are not very different from those in the District. On the 
other hand, the consumption variable may be ^ghtly mis^edfied in many of the nearby non- 
bordering states. This possibility exists because District prices are lower than all others and 
because a large number of professional people travel to and from the area, thus providing an 
occasion for transporting liquor. The District was excluded because the estimation procedure 
requires that the region of price advantage be s^proximated by a term of the form 
which is inappropriate for an area as small as the District. Furffier, it is not possible to treat 
the price advantage area as a chcle with radius since the area would then involve and 

the unknown tran^ortalion cost parameter g would enter in squared form. 
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The estimated regression equation, in the form of (1) is: 

(9) as = - .4615 + .00043793;,* - .00375^,* = .714 

(.632) (.000089) (.011) 

where 

= number of cases (12 fifths) of spirits sold mj to residents of 7 
3 ;,=disposable income in dollars, per adxilt resident of/ 

/>,*—price of distilled spirits in dollars, inj 

R-=the fraction of the variance of Cj explained by the independent vari¬ 
ables appearing in equation ( 8 ) 

and the values in parentheses are as\Tiiptotic standard errors.® The estimate 
of h is not presented since its magnitude depends on the scaling of the 
terms as described above, and hence its magnitude is not 
meaningful. However, the ratio of b to its standard error is highly significant, 
being approximately 2.8. It is interesting to compare this equation with the 
one obtained by assuming no interstate liquor trafllc, that is, by regressing 
observed average consumption on average disposable income and price for 
each state: 

(10) a = .5084+ .0004079yi- .1771^,- = .5312 

(.414) (.000068) (.072) 

In this case 6 = 0 by assumption and w^/wi = 1 for ally. 

It is not surprising that the coefficient of p, takes on a much larger value 
in this equation than in (9). It is surprising, however, that the price coef¬ 
ficient becomes negligible and insignificant when interstate effects are in¬ 
cluded, suggesting that the large and significant price coefficient obtained 
in the misspecified model is completely spurious. The spuriousness results 
because observed high per capita consrunption values in low-priced states 
include purchases from other states, and low consumption values in high- 
priced states reflect the fact that some residents are induced to purchase out¬ 
side the state. A model which ignores such effects will clearly overestimate 
the influence of price changes on consumption changes. 

On the other hand, there is no reason why the effect of disposable income 
on the consumption of spirits should depend on interstate liquor traffic, and 
indeed the estimated coefficients in the two equations are very close, the 
slight discrepancy probably arising because of the specification error in¬ 
volved in assuming that 6 = 0 in equation (10).® Although the parameter 

* It ^ould be realized that siace the disturbances are not normally distributed there is a 

specification error involved in the asymptotic standard error calculations, which are based on 
the assumption of maadmum likelihood parameter estimates. Letting be the logarithm of 

the likelihood function (assuming the disturbances are normally distributed) andi><* the para¬ 
meters estimated by the iterative procedure outlined above, then the variances of these para¬ 
meters are the diagonal elements of the matrix evaluated at r,*, where Vi are equal 

to Oft, oi, 02 , and h. 

• A differoat question which arises m connection with the income variable concerns the ex¬ 
tent to which the quality of liquor dqjends on income levels. That is, at certain income levels 
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estimates corresponding to other values of b are not recorded here, it should 
be reported that for the set of h values selected from the feasible range, the 
value increased steadily from .53 to .71 and decreased monotonically 
thereafter. 

Although the price elasticities can be readily calculated for each state, the 
negligible value of the price coefficient (in relation to the variable means) 
implies that the elasticity of an individuars consumption with respect to 
price will be approximately zero.^® Nevertheless it is interesting to separate 
the elasticity of total state consumption into its several parts. Denoting the 
elasticity of a variable x with respect to price by Ex, then the overall price 
elasticity of demand for distilled spirits in state j (that is, minus the percent 
change in sales in j divided by the per cent change in price) may be written 
as: 

(11) Ec, = £c,,(Q//Cy) + E £c,,(C»^/C,) 

m 

where the summation is over all neighboring states (w) with a higher dis¬ 
tilled spirits price. Cmj in turn may be written as WmjCmS (for m =y as well as 
for any neighbor states) from which it follows that: 

(12) Ec, = (£„,, + £.,,)(Cy,/Q) + Z (£»„• + £0(WC,) • 

m 


Consequently an increase in the price of distilled spirits in state j can be 
thought of as having a fourfold effect on sales within the state. The average 
consumption by residents otj and by residents of m who buy in 7 declines, 
while the number of residents of j and the number of residents of other 
states, who buy in 7 , decreases. 

As mentioned above, individual price elasticities, represented by Ecjj and 
are very small due to the neghgible price coefficient 02 . In fact none of 
the elasticities obtained by setting and E«^y to zero (a situation which 
might be approximated, for example, if a tax increase in one state were 


additional di^osable income may result in the purchase of higher quality spirits, rather than 
in an increase in the gallonage of spirits of the same quality. A priori one would expect this 
phenomenon to be more Important at high than low income levels. Countering this tendency, 
however, is the possibility that at high income levels income increases will result in larger 
additional expenditures on distilled spirits because of the luxury-good nature of the product 
The proposition that the coefficient of di^osable income (ai) is dependent on income levels 
may be tested in a number of different ways. The two methods used here were the following. 
First ai was expressed as a linear and then as a quadratic function of income, and second a 
dummy riope variable for income was introduced for states with incomes lower than the me^ 
dian. The results in no way supported the hypothec that ai is dependent on the level of in¬ 
come (either in a positive or negative fashion) and for this reason the assumption of a constant 
value for ai was retained. 

It should be realized that this in no way contradicts the condusicm that interstate pike 
differences are important. That is, it is certainly possible for total consumption of distilled 
^iiits to be insensitive to prices, while the distribution of the total over states depends on 
individual state prices. This Is analogous to the proposition that total savings is independent 
of the rate of interest but that the distribution of this total among different earning assets 
depends cm the particular rate of return of each. 
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matched by increases in several neighboring states) exceeds .1, with the 
average being .027. On the other hand, the total elasticity average is .084, 
the maximuin value is .33 and values exceed .1 in 11 states. This suggests 
that in general the decrease in a state’s liquor sales restilting from a price 
increase will not be large, and further, that a significant part of the de¬ 
crease will be attributable to increased out-of-state purchases, and/or de¬ 
creased purchases by residents of neighboring states. 

The elasticities obtained by assuming no interstate liquor traffic (^ = 0) 
differ drastically from those just cited- In 29 of the 44 states the estimates 
are greater than unity, with the unweighted average being 1.27. These 
results clearly demonstrate the danger involved in ignoring interstate ef¬ 
fects, an omission which leads to a serious overestimate of the price elasti¬ 
city of demand.^^ 

Values of the income elasticity are not recorded, but it should be reported 
that the average elasticity derived from the equation which takes inter¬ 
state traffic into account is 1.69, while the average under the assumption 
that ^=0 is 1-70. As mentioned above there is no good prior reason for 
exx>ecting these two values to differ except to the extent that the estimated 
income coefficient in equation (10) is affected by the specification error in¬ 
volved in setting i=0. 

An estimate of the fraction of a state’s population which purchases liquor 
within that state is given by and can be calculated once h is known.^ 

The results (including Florida and Nevada) are summarized in the follow¬ 
ing table. 


Table 1—Distribution of States by Per Cent of Population 
Buying Distilled Spirits Within the State 


Per Cent of Population 

Buying Within the State 

Number of States 

100 

9 

99 or over 

24 

98 or over 

31 

97 or over 

32 

96 or over 

37 

90 or over 

43 

87 or over 

44 


^ The empirical literature on price elasticities provide a wide range of values. The main 
findings of these works have been recently summarized by J. L. Simon [3]. Simon also presents 
his estimates based on a quasi-experimental approach using states as simple points, and con¬ 
cludes that the price elasticity is substantially below 1. It should be noted that the latter 
method does not take into account interstate ^ects and hence the price elasticity estimate will 
be biased upwards. Finally mention diould be made of a recent work by H. S. Houthakker and 
L. D. Taylor [2], In a detailed study of consumer demand in the United States these authors 
find that the relative price of alcoholic beverages enters positivdy in a r^ession of per capita 
alcoholic beverage expenditures on total per capita personal consumption expen^ture, the 
relative price of alcoholic beverages, and a World War 11 duinm 3 ^ variable. 

** To a first approximation Wjj may be interpreted as the residents of j who buy spirits 
within their state; derived by subtracting from the adult population of j those persons who 
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In 24 states 99 per cent or more of the population buys within the state and 
in one state, Massachusetts, the percentage drops below 90, The major 
reason for the latter is the extremely large price differential which exists 
between New Hampshire and Massachusetts. The states which fall in the 
range of 90 per cent or over, but less than 96 per cent, are Kentucky, 
Maiydand, Minnesota, Oklahoma, South Carolina and Tennessee. In nine 
cases the entire population buys within the state, implying that prices in 
all neighboring states are higher. 

One interesting application of the model involves a determination for 
each state of the extent to which existing revenues from distilled spirits 
depend on interstate liquor traffic. Consider first the license states, in which 
taxes are the source of government revenue. To permit comparability among 
states the gain or loss in revenue in each state due to interstate traffic is 
expressed as a percentage of existing revenue. The gain attributable to 
such traffic for statej is ij^m Cmj where the summation is over all neighbor 
states with a higher distilled spirits price, and as a percentage of the total is 
2m Cmi/(Cyi+2*n Cotj). This magnitude therefore represents the percent¬ 
age by which revenue would be reduced in j if the laws were strictly en¬ 
forced. On the other hand, the loss for state j attributable to the existence 
of interstate purchases equals wjk, that is, it equals the number of 

out-of-state purchasers multiplied by the tax rate in J and by the average 
expenditure of these bu^-ers if forced to buy in where the summation ex¬ 
tends over all neighbor states with a lowei^rice. Expressed as a fraction of 
total revenue in^* this is be interpreted 

as the percentage b}* which revenue in j would increase if all out-of-state 
purchases were stopped. 

The analysis for the monopoly states is similar. The fact that government 
income accrues from a markup over delivered price instead of from a state 
tax does not present a problem as long as it is assumed that the costs of the 
government operation are spread evenly over all sales. In this case the ratio 
of gross revenue attributable to out-of-state buyers, to the total, is given as 
before by with the markup factor cancelling. Sim¬ 

ilarly the ratio of revenue lost to the total is the same as for the license 
states. 

The net position of state j may therefore be expressed as (2w 

Umi) which takes into account the possibility that 
the state is bordered by both lower and higher priced states. A positive value 
denotes a net gain and a negative value a net loss due to the existence of 
interstate traffic. New Hampshire and Vermont appear to be the main 
beneficiaries of out-of-state purchases, a cessation of which would reduce 
tax revenue from the sale of distilled spirits by approximately 53 and 26 


buy in other states. However, the model is formulated so as to take into account the posabHity 
of a person buying some liquor in his own state and some in a neighboring state. Therefore 
strictly speaking wa does not r^resait the total number of persons in^ buying in y, but equals 
^*the equivalent number of persons in j buying solely in/,” For example if ^ residents of a 
state alwa}7S purchase one-li^ of their liqucK* within the state, then Wjj will equal one-half of 
the residents. 
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per cent respectively in these two states. Over 5 per cent of existing liquor 
revenues in the states of Wisconsin, West Virginia, Virginia, Iowa, Rhode 
Island and North Carolina can be attributed to out-of-state purchases, the 
values being 10.6, 9.2, 8.0, 5.6, 5.6 and 5.0 per cent respectively. Massa¬ 
chusetts, Kentucky, and Mainland are suffering the highest (per cent) 
losses in tax revenues with values of 14.2, 8.9 and 6.1 per cent. Since neither 
Massachusetts nor Kentucky permits the importation of spirits for personal 
use and Maryland permits only one quart, it is conceivable that in these 
states (and perhaps in others) the revenue increase obtainable from law 
enforcement would outweigh the cost. 

III. Conclusion 

It has been demonstrated that the omission of interstate effects from a 
simple cross section model depicting the pattern of distilled spirits con¬ 
sumption leads to a serious error in estimation of the price elasticity of de¬ 
mand. Although the existence of large price differentials between states 
makes the problem of interstate purchases particularly relevant for dis¬ 
tilled spirits, clearly the applicability of the model is not restricted to this 
classification of goods or areas. That is, the technique may be useful in 
studying neighboring states with different general sales tax rates, or dif¬ 
ferent excise tax rates (such as on cigarettes) for example, and in studying 
problems involving areal}’^ distributed demands not related to state bound¬ 
aries. 


Data Appendix 

Data are for the year 1960. 

The Cj values are apparent consumption, obtained from The Liquor Hand¬ 
book [1, pp. 24, 26]. License state data are based on tax collections while 
monopoly state data are based on gallonage shipments to wholesalers. 

The price index pj was calculated as follows. The retail sales prices of 
leading brands of different t>’pes of distilled spirits were weighted by the 
apparent consumption of each t>’pe. The brands and types of spirits are: 
blended whiskey—Seagrams 7 Crown; straight whiskey—Old Crow; bonded 
whiskey—Old Forester; scotch whiskey—Haig and Haig 5 Star; Canadian 
whiskey—Seagrams V.O.; gin—Gordon’s; rum—Carioca; brandy—Coronet 
V.S.Q., vodka—Smirnoff. Prices of the leading brands used in the index 
calculation are averages of prices prevailing on January 1, 1960 and 1961. 
The latter were obtained from The Liquor Handbook [1, pp. 54 and 62]. 

The values of Bjh were obtained by direct measurement from a map of the 
United States. Borders which did not appear as straight lines on the map 
were either assumed to be linear or were approximated by two or three 
line segments. The reason for this is that the area of price advantage is 
given by the rectangle hence what is desired is generally a linear 

approxiiriation to a meandering border. 

The values of Ajk and Cj*, the area and adult population of selected 
counties, were calculated as described in the text. The adult population 
was calculated by multiplying the population in the counties by the ratio 
of adult to total population in the state. 
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The values of are total state disposable income in 1960 divided by the 
state population over 21 years of age. 


Terence J. Wales* 


♦ The author is assistant professor of economics at the University of Pennsylvania. He 
wishes to thank L. R. Ellein, R. A Poliak, and Paul Taubman for helpful comments. 
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A CuHous Solution to the Problem of 
Optimal Price Regulation 

Setting an optimal price for a decreasing-cost privately owned “public 
utility” has been a persistent problem in welfare economics. On the one 
hand, if price is set equal to marginal cost of production, the utility must be 
subsidized. This subsidy may entail undesired welfare redistribution. On 
the other hand, the subsidy may be eliminated by setting price equal to 
average cost, but then necessary conditions for eflhciency in the sense of 
Pareto may not be satisfied.^ 

A curious but rather special solution to this problem was suggested by a 
recent electric company advertisement. Where the utility had previously 
claimed that “electricity is penny cheap—costs less than it did thirty years 
ago,” the new campaign offered an explanation; electricity is cheaper today 
because “larger consumption means larger plants and more efiScient produc¬ 
tion.” If consumers take this message literally, they will know that there 
are economies of scale in electric generation and that an increase in their 
collective consumption will bring about lower regulated electricity rates. 

The advertisement raises two questions: Why would a regulated utility 
provide its consumers with such information? What are welfare implica¬ 
tions of consumers possessing such information? In the process of answering 
these questions, a third solution to the optimal regulated price problem 
will appear, a solution in which it is possible for average cost price regula¬ 
tion to be Pareto efficient. 

I. Why It Pays the Utility to Inform Consumers 

For the sake of simplicity, consider an economy which is in a stationary 
state prior to the new advertising campaign. Periodically, say annually, a 
public regulator sets a price p for the utility commodity Y equal to average 
cost (including normal profit) at the rate of output observed in the nrec^- 


>See [1]. 
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ing period. In Figure 1 , 3^0 was last year's output rate and pi is this year's 
regulated price. 

Demand DD and average cost AC curves are fixed by the stationarity 
assumption. Hence the utility cannot expect to earn more than normal 
profit in this or succeeding years unless it can persuade consumers to be¬ 
have in a way not indicated by their demand curve. 

Suppose the utility can persuade consumers to increase their current 
purchases to yi, say, at the current regulated price pi. The regulator will set 
next year's price p2 equal to average cost at the output rate yi and, since 
average cost is declining, an abnormal profit represented by the area pip^ab 
will be generated this year. If consumers continue to purchase as much as 
yi next year and subsequently, the utility will earn at least a normal profit 
in each future time period so that this year's abnormal profit would be 
clear again. 

If consiimers fail to buy as much as yi next year, less than normal profit 
will be earned in that year. Suppose, for instance, that consumer purchases 
are y^ at the regulated price p2. Then next year's losses will be the area pzp^d 
and regulated price the following year will be pz. If consumers purchase yz 
at the price pz in the third year, additional losses represented by pipzef will 
be generated. Continuing in this way and assuming that consumers pur¬ 
chase at least the quantity indicated by their demand curve at each year's 
regulated price, it is clear that cumulative losses after the first year can be 
at most the area pip^g; losses can be as large as this only if each year’s 
piurchase is infinitesimally smaller than the previous year's purchase. Sub¬ 
tracting the worst possible loss from this year’s gain leaves the area gab. 
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Hence the utility can expect to gain a net at least equal to the area gab if it 
can persuade consumers to piirchase yx this year. 

If consumers can be persuaded (truthfully) that an increase in current 
consumption will bring about a lower regulated price next year, they will 
gain by increasing current purchases by some small amount in order to 
obtain the benefits of a lower price next year. A consumers’ surplus argu¬ 
ment will illustrate this. We need only show that there exists some positive 
yo) such that this year’s welfare loss (the area glib) is no greater 
than next year’s welfare gain (the area pipocg) given the new regulated price 
p 2 - With p = P(y) being the equation of the demand curve and using linear 
approximations for small increments so that P(yi) = P{yo) + (dP/dy) dy, this 
year’s welfare loss is 


or, equivalently, 

( 1 ) 



- P(yi)dy 


1 dP 


With average cost given by -4(y), noting that the regulator^’’ mechanism 
sets pi—A(yi’-i)^ and again using linear approximations so that *4(yi) = 
A(yQ)+{da/dy)dy, next year’s welfare gain is greater than 

(^(yo) -A(yi))yo 


(the triangle gkc has been neglected). Equivalently, next year’s gain is 
greater than 

dA 

(2) - yo— dy. 

dy 


Combing (1) and (2), consumers’ welfare gains are at least as great as their 
losses as long as 


0< dy < 2yo 


dA/dy 
dP/dy * 


The right-hand side is positive so an increment dy can always be chosen 
which will make consumers better off. 

Thus, when consumers are informed about the behavior of regulated 
price, it is in their best interests to increase current consumption and, when 
current consiimption is increased, the utility always gains profits it could 
not otherwise have earned. If time discounting were introduced, quantita¬ 
tive results would be modified but qualitative conclusions unchanged. 

In fact, however, the utility can expect to do better than previous dis¬ 
cussion suggests. For, suppose consumers can gain by increasing one year’s 
consumption by some small amount in order to obtain a lower regulated 
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price in the following year. If the increment in consumption does not exceed 
that which maximizes their gain, then it will always pay buyers to consume 
at least as much in the second year as they did in the first. Thus, if this 
proposition is true, the utility can expect to earn at least a normal profit 
next year and in succeeding years so that this year’s abnormal profit is 
clear gain; the only way the utility can earn less than normal profit is if 
successive years’ purchases grow smaller. 

A proof by contradiction of the needed proposition is possible. Essentially, 
one can show that, over time, consumers stand to lose all of their second 
year gains by failing to purchase as much in successive years as in immed¬ 
iately prior y^ears, a loss that can be prevented at smaller welfare cost than 
the welfare given up in the first year to obtain the second year benefit- 
Hence, a contradiction arises when the proposition is assumed false. 

The above conclusions are true even if each consumer only takes accoimt 
of the effect of his own rate of consumption on next year’s price. If such 
were the case, it would pay each consumer to make some slight increase in 
his current demand in the expectation of a resulting slight decline in price. 
The result would be a larger decline in price since all consumers would have 
increased current purchases for the same reason. The utility’s current period 
profit could have been larger if each consumer were persuaded that the col¬ 
lective result followed from his individual decision; for then the apparent 
increment in each consumer’s welfare due to an increase in his current con¬ 
sumption would be larger, and this would lead to larger current demands. 
In this sense, the advertisement which initiated this discussion may be 
regarded as having both a persuasive and an informative purpose. In view 
of the negligible effect a single consumer’s purchases might be expected to 
have on price, the persuasive purpose must be regarded as much more im¬ 
portant than the informative purpose. 

The utility can overstate its case only by persuading consximers that the 
expected price decline (and resulting welfare gain) is larger than the actually 
resulting decline (and gain). As long as the utility does not overstate its 
case in each time period, it will always earn at least a normal profit and may 
expect to earn more in some periods. Overstating the case could lead to un¬ 
necessary losses, however, as consumer expectations are disappointed. 

If the case is not overstated, a declining sequence of regulated prices will 
have been generated by the introduction of consumer information into the 
otherwise stationary economy. Since this sequence must be bounded, it 
will converge, presumably to a price consistent with equilibrium in a new 
stationary state. If the utility’s case is neither overstated nor understated, 
convergence may occur in one period. 

n. Welfare Implications 

To examine welfare questions, we construct a purely static analogue of 
the new stationary state. The price p of the public utility good Y is now 
adjusted continuously by the regulator. All other markets are perfect 
(price equals marginal cost of production) and consumers regard all prices 
except p as given. Consumers are aware of the effect their consumption de- 
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cisions have on the regulated price of F. The precise nature of the informa¬ 
tion and a method of transmitting it will be developed below. 

The particular welfare question we want to ask is: Does the new steady 
state economy satisfy necessary conditions of Paretian efficiency? Under 
assumptions made, w’e need only ask whether or not marginal cost to a con¬ 
sumer of his last unit of Y (the incremental price of F) is equal to the mar¬ 
ginal cost of producing F. 

If yi is the amount of F consumed by the f-th consumer, his spending for 
F is simply py^ and the incremental price of the last (infinitesimal) imit con¬ 
sumed is 


(3) 


d{py^) 

dyi 





Since the consumer knows that the price of F depends on the rate at which 
F is consumed, the second term on the right-hand side will not be zero. 

A change in the regulated price due to a change in the f-th consumer’s 
consumption will induce changes in the consumption of all other consumers, 
and their changes in consumption will affect price as well. Assuming the 
f-th consumer has been correctly informed about price behavior, the de¬ 
rivative dp/dyi must be interpreted accordingly. Regarding as a function 
of all consumers’ demands for F, we have 


... dp _ dp dyj 

dyi / dyj dyi 

where the summation is over all consumers. 

Interpreting this expression, the left-hand side represents the total change 
in p induced by a change in i’s consumption of F with all markets except 
that for 7 fixed. On the right hand side, dp/dyj is the rate at which price 
changes in response toy’s change in consumption of F, the consumption of 
all other consumers held fixed. This rate, set by the regulator, is the same 
for all consumers and is equal to the slope of the average cost curve. If 
average cost is C/y, we ma}' rewrite expression (4) as 

dp __ / dC ^ C^\ „ ^ 

dyi \dy y y-/ i dyi 

The remaining terms dyj/dyi represent the rate at which eachy’s consump¬ 
tion of Y varies with f’s consumption, all other markets fixed. Since a 
change in i’s consumption is known to affect the regulated price and since 
y’s consmnption will depend on price, these terms will not be zero. 

With this interpretation and noting that regulation requires p—C/y^ we 
are entitled to rewrite the f-th consumer’s incremental price of F (equation 
(3)) as 

djpyd C /dC 1 C\^ 

dyi y \dy y y®/ / dyi 
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It is apparent that if (and only if) 


(5) 


^ hi 

i hi 




where y is aggregate demand, then the necessary’ condition 

d{pyi) _ ^ 

dyi dy 


of Paretian efficienc}^ will be satisfied. 

We inquire into conditions under which equality (5) will be satisfied. Ag¬ 
gregate demand y is simply the sum of all consumers^ demands. But each 
consumer’s demand depends (through the effects of changing regulated 
price) on all other consumers’ demands. In particular, all other consumers’ 
demands depend on the i-th consumer’s demand so that, from the stand¬ 
point of this consumer, aggregate demand is a function of the f-th con¬ 
sumer’s demand. 

Since 


h ^ ^ dys 

dyi j dyi' 

equation (5) will be satisfied if (and only if) 

dy 



Hence, using this result and by Euler’s theorem and its partial converse, a 
necessary' and sufficient condition for equality (S) to hold is that aggregate 
demand for Y be locally homogeneous of degree one in i’s demand In 
other words, the necessary conditions of Paretian efficiency are satisfied if 
and only if aggregate demand for F varies in proportion to i’s demand in a 
neighborhood of the steady state equilibrium.^ 

Satisfaction of the Paretian condition for all consumers requires that ag¬ 
gregate demand satisfy the homogeneity condition for any single con¬ 
sumer’s demand; if smy one consumer changes his demand by a given per- 

* See [2, pp. 378, 380). 

* More directly, (5) implies (is implied by) 


which implies (is implied by) 

dy ^ dyj yt dyi dvi 
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centage, then the operation of the market for F must ensure that all con¬ 
sumers change their demand by the same percentage. The intermediating 
variable between one consumer’s demand and another consumer’s demand 
is, of course, the regulated price p. Since price is the same for all consumers, 
it follows that the elasticity of demand for F must be the same for all con¬ 
sumers; for if yi should increase by A per cent resulting in a total decrease 
in ^ of jB per cent then yj must have increased by A per cent also; the 
elasticity coefficient would be A /B. 

Since the elasticity condition is obviously sufficient as well as necessary', 
we arrive at the following conclusion: The static analogue of the new steady 
state (with consumer information) satisfies necessary conditions of Paretian 
efficiency if and only if the elasticity of demand by each consumer for the 
utility product F with respect to its regulated price is the same for all con¬ 
sumers in a neighborhood of the steady state consumption. The information 
needed by each consumer is the total change in regulated price per change 
in his own consumption, taking account of induced changes in other con¬ 
sumers’ demands. 

Note that marginal cost price regulation cannot imply satisfaction of the 
Paretian conditions when consumers are so informed. With information, 
consumers react to incremental price and 

d{pyi) dC 

dyi dy 

It has been implicitly assumed that information transmission is costless. 
It turns out, however, that very little information is needed. In the static 
case, all that is needed is a rate card for each consumer showing a schedule 
of prices and quantities calculated on the assumption that aggregate de¬ 
mand varies proportionately with individual demand. Since we do not re¬ 
quire all individuals to have the same demand (only the same elasticity of 
demand), it may be necessaiy to have separate rate cards for each individual 
(or group of identical individuals) to ensure that all pay the same price at 
equilibrium. If all consumers have chosen an optimal consumption using 
such a rate card, if all have the same elasticity of demand, and if the 
economy is in a steady state, then the necessary^ conditions of Paretian ef¬ 
ficiency will be satisfied. 

Although possibly constructed for other purposes, the real world rate 
cards sometimes used by public utilities may be imperfect counterparts to 
ideal rate cards. In a similar sense, the advertisement which initiated this 
discussion may be regarded as an iniperfect persuasive counterpart to ideal 
consumer information. 

Finally, in the more realistic case of intermittent regulation and in con¬ 
trast with the standard public good case, the utility has both powerful 
means and substantial incentives to acquire and disseminate correct in¬ 
formation to consumers. 

James N. Rosse* 

* The author is assistant professor of economics at Stanford University. My colleagues, 
Ronald McKinnon and Bridger Mitchell, have contributed materially but remaining errors 
are my own. 
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On the EfSciency of the High School Economics Course 

G. L. Bach and Phillip Saunders, writing in this Review about two years 
ago, presented data which showed that high school students who had com¬ 
pleted an economics course scored significantly better on the SRA ‘*Test of 
Economic Understanding” than did students with no economics training. 
While such a result is perfectly consistent with notions most people hold 
that students with training tend to score better on tests than students with¬ 
out training, Bach and Saunders cautioned the reader against concluding 
that the higher scores were necessarily the result of the fact that students in 
that group had taken a high school economics course while students in the 
other group had not. Rather, they said, ‘^other variables (for example the 
possibility that brighter students tend to take separate courses in economics 
and the fact that economics courses are primarily offered in the ‘better’ 
schools) may account for some of the difference [in mean scores]” [1, p. 335]. 

While Bach and Saunders indicated that they felt the course actually 
did increase students’ ability to answer questions like those on the Test of 
Economic Understanding, their data did not allow them to make any more 
positive statements. This paper is an attempt to determine whether the 
apparent relationship is truly causal or merely an artifact of the data. In 
the process the study may help resolve the question of whether economists 
should continue to recommend that high schools encourage college-bound 
students to take a course in economics. 

The data in this paper, taken from a sample of university students and 
not strictly analogous to those presented by Bach and Saunders, indicate 
that neither ability, school size (as a proxy for quality), nor any of several 
other variables is sufficient to account for the advantage high school trained 
students showed on a test of economic knowledge given just before these 
students b^an their college principles course. 

On the other hand, the data show that the initial advantage for these 
trained students was much diminished during the period of a one-semester 
principles course. The initially untrained students were able to “catch up” 
during the semester, possibly because students with high school training 
were not really challenged by the college course. 

I. Methodology and the Source of Data 

The students tested were registered in a one-semester principles course 
taught by television at the University of Illinois during the spring semester, 
1967.^ Administrative problems prevented choosing these students at ran- 

^ Tlie course at the University of Illinois meets three times each week, with two SO-miixute 
television lecture and one SO-minute discussion sesaon handled by graduate students. Slightly 
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dom from all students enrolled in the course during the semester, and it is 
possible that some process of self-selection occurred in registration. It is not 
evident, however, that such a process did in fact exist, and the authors feel 
that these students are fairly representative of the large numbers of students 
who enroll in the course each year. 

Each student was given a SO-question initial test of the multiple choice 
variety used for several years in similar classes, a 60-question final examina¬ 
tion containing questions similar (but not identical) to the questions on the 
initial test, and a questionnaire to ascertain the personas previous training, 
major field, and other personal and educational characteristics.* University 
of Illinois records were searched, and American College Test (ACT) com¬ 
posite scores were found for as many students as possible. The sample of 
281 students described in this paper included only those for whom data on 
all the variables were available. The remaining 75 students who completed 
the course had not taken the pretest or did not have an ACT score available 
for use in the analysis. 

The following variables were used in the regression; 

Fi=score on the initial test 
Fa—score on the final test 

Continuous regressors 

Xi=ACT composite score (an index of ability) 

Xa—total semesters of mathematics completed in high school and in 
college 

Dichotomous regressors 

jEi= 1 completion of a formal high school course in economics 
E8=1 completion of a previous college course in economics. For most 
of these students, this was a beginning course in agricul¬ 
tural economics 

5i= 1 high school size; 500-999 students 
52= 1 high school size; 1000-1999 students 
58= 1 high school size: 2000 or more students 
high school size: 0-499 students 
(5i, 52 and 58*0) 

Fi== 1 major field: humanities (except social science) 

^ 2=1 major field: engineering 


less than of the lectures cover microeconomics; the remainder cover macroeconomics, 
money and banking, and foirign trade. 

The 24 television lectures are taped and, with a study guide which students must buy, are 
in use in four other institutions. The lectures and the study guide have been in almost con¬ 
stant revision during the last ten years. 

During the semester covered by this study students were also required to buy a copy of 
Samuelson (sixth edition). An assignment sheet showing tcpics covert and chapters astigned 
is available from the authors. 

^ The Tnftfln score on the 50-question iniriai test was 26.06 with a standard error of .308* The 
range of scores was from 13 to 38 correct On the 60-question £nal examination the mean was 
45.16 with a standard error of 568. The range was from 26 to 59 correct Specific course objec¬ 
tives covered by items in the test may be secured from the authors. 
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F»= 1 major field: mathematics or natural science 
F 4=1 major field: social science 

major field: residuals—agriculture, fine arts, home economics, 
etc. (Fi, Fa, F% and F4=0) 
class standing: sophomore 
Ci—l class standing: junior 
C 3 =l class standing: senior 

class standing: freshman (Ci, Ca and 6*3=0) 

M = 1 sex: male 

In order to show the stability of the coefl&cients for the training variables 
(i.e., El and £ 2 ) and to indicate the relative ability of each of the six groups 
of independent variables to explain variability in test scores, the inter¬ 
mediate equations in Tables 1 and 2 are presented as well as Equations 8 
and 9 containing all of the variables. 

The variables indicating major fields of study were included because it 
was felt that this might provide a measure of interest (or lack of interest) in 
economics or of a kind of ability not captured by the ACT score. The rela¬ 
tively poor showing on the initial test of students without high school 
economics might have been caused by overrepresentation of students from 
the residual group (e.g., home economics majors) who avoided economics 
in high school and who do poorly when required to take it in college. 

Sex was included as a variable because the instruction booklet supplied 
with the SRA ‘‘Test of Economic Understanding” suggested that men 
might have a greater intuitive “feel” for economics than women. Untrained 
men in their sample scored significantly higher on the test than did un¬ 
trained women. After training the difference was negligible [3]. 

The class standing of the students (freshman, sophomore, junior, senior) 
was included because it was possible for our sample (but not for the Bach- 
Saunders sample of high school students) that any difference apparently 
caused by training in economics might be merely a measure of the maturity 
and college experience of students with previous economics training rather 
than a measure of the importance of their training. Thus, if college students 
with high school economics tend to postpone college economics, their supe¬ 
rior initial performance might be due to maturity rather than to their high 
school training. 

The number of semesters of mathematics completed represented an at¬ 
tempt to ascertain whether the apparent differences in ability to understand 
economics were merely an artifact for ability to understand the mathematical 
logic upon which much of economics is based. 

II. The Findings 

Table 1 shows that students who had completed a course in high school 
economics knew more about economics than those who had no training. No 
matter what other variables were included in the regressions, students with 
high school economics training scored approximately 2.5 points higher on 
the initial test than students without previous training. It seems clear that 



Table 1—CoEmciENTs for the Regressions of Initial Test Score on the Variables 
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Significant at the .05 level (two-tailed test). 
Significant at the .01 level (two-tailed test). 










Tabus 2—Coekticiehts eor the REOKEfiaiONS of Final Test Score on the Variables 
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high schools can and do teach economics to students they send to the Uni¬ 
versity of Illinois and undoubtedly to noncollege-bound students as well. 

On the other hand, students who had a college course in economics before 
enrolling in the principles course did not appear to have scored significantly 
better than those without training (i.e., the coefl&cient is not significant).® 
The regression analysis reveals, however, that their failure to score well was 
caused by their relatively low mean ability level. When the effects of dif¬ 
fering ability were removed (Table 1, Equations 2 and 8) their mean score 
was significantly higher than the mean score of students without previous 
training and even slightly higher than that of students who completed a 
high school economics course. 

Table 2 indicates that by the time the students in the sample completed 
the college principles course, students without previous training had 
“caught up” to those with a high school or a previous college course. This 
result is not unique to the sample chosen for this study. George Dawson and 
Irving Bernstein, in their study of the effectiveness of high school and col¬ 
lege economics courses, also found that the advantage enjoyed by students 
who had completed a high school economics course had vanished by the 
end of a one-semester college principles course [2, p. 6]. Since the Dawson- 
Bemstein report indicated nothing about the relative abilities of students in 
their sample, however, it was possible that this “catching up” might have 
been due to the superior ability of those without prior training. 

Of the variables used in the regression analysis, ability (as measured by 
ACT scores) is the most important in explaining the variation in test scores. 
As is ordinarily true in studies like this one, only the initial test score ap¬ 
proaches the power of an ability index to explain scores on the final examina¬ 
tion. It seems dear that one variable, an index of ability, needs to be in- 
duded in any study of the factors important to success in economics courses. 
At the same time, the significant coeffidents in Table 2 for major field may 
indicate that the majors in engineering and mathematics and the natural 
sdences possess some kind of advantage over students in the residual 
category and that ACT does not capture this difference. Possibly the dif¬ 
ference is due to motivation or study habits rather than ability. 

The coejQBdents of the other variables induded in the regressions are in¬ 
teresting, but not especially revealing. School size at best is probably not a 
good index of school quality. The coeffidents for sex do not behave the 
way the SRA sample would lead us to expect, even though sex when in- 
duded in regressions with previous training alone, is significant (Tables 1 
and 2, Equation 7) both on the initial and final tests. When other variables 
are included (Equation 8 in Table 1 and Equation 9 in Table 2), the sig¬ 
nificance of sex “disappears” both on the initial test and the ^al test. 
This may be the result of multicoUinearity between sex and major (engi¬ 
neering, especially), but an alternative and possibly more plausible explana¬ 
tion is that the men in the sample had higher ability than the women. 

The three (out of four) negative coeffidents for number of semesters of 

* Most of the students with college economics had taken a beginning course in agricultural 
economics. 
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mathematics (suggesting that the more mathematics a student has the less 
well he does in economics) are somewhat difihcult to understand. Possibly 
students continuing with mathematics use their time studying other 
courses and “coast” on economics. Alternatively, it may be that many of 
the students who are required to take additional semesters of mathematics 
are in fact poorer students than those whose mathematics training stopped 
at the high school level. On the other hand, it may simply be that economics, 
like politics in the famous phrase of Mr. Einstein, is more diflBicult than 
mathematics and the natural sciences and that people accustomed to the 
precise relationships of mathematics are confused by the lack of precision 
in economics. 

The coefficients for class (freshman, sophomore, junior, senior) are prob¬ 
ably the most interesting of the “peripheral” variables. Equation 6 (Tables 
1 and 2) indicates that the class variables are not significant when con¬ 
sidered alone. When ability and the other variables are included, however, 
the coefficients become significant. The data indicate that freshmen do less 
well in economics than upperclassmen. This is true both on the initial and 
final test (Tables 1 and 2, Equations 8 and 9, respectively). The coefficient 
for seniors although fairly large is not significant—^possibly indicating that 
seniors try less hard than sophomores and juniors. 

The above findings should be regarded as somewhat tentative because 
the proportion of variation in test scores explained by the variables used, 
is relatively low even for cross-section data. As suggested above, this may 
simply reflect the imperfections of ACT scores as an index of ability, school 
size as an index of school quality or, possibly the absence of a direct mea¬ 
sure of student motivation. The low however, may also be taken as an 
indication that a more elaborate model is needed for explaining variations 
in student learning of economics. Following this lead the authors are pres¬ 
ently working on a model incorporating a number of additional variables 
such as attitudes toward the principles course, attitudes toward economics 
in general and various environmental factors related to the social and eco¬ 
nomic characteristics of the students’ families. 

ni. Summary 

The significant differences in scores between groups of students with 
previous training and students without previous training is rather clearly 
neither an artifact of the variables suggested by Bach and Saunders nor of 
the additional variables chosen for use in this study. Students who have had 
a course in econoroics before beginning their college principles course are 
more knowledgeable about economics than their fellows. 

By the time students have completed the course in principles of econom¬ 
ics, however, they have lost their initial advantage. The reason for this is 
not clear from the evidence presented in this paper. The results, however, 
suggest that trained students may be “marking time” in the principles 
course. If this is true, colleges and universities might experiment with a 
separate principles course for students who have completed a high school 
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course in economics or possibly allow students who pass a proficiency 
examination to begin their college economics training with advanced courses. 

M. E. Moyer and D. W. Paden* 

* The authors are assistant professor of economics and professor of economics at the Uni¬ 
versity of Illinois. They wish <ito eacpress thdr appreciation to Professor Robert Ferber for 
bis comments on an earlier draft of this paper, to the Measurement and Testing Project of 
the University of Illinois for help in the collection and preparation of the data, and to Mrs. 
Diane Paskus for typing. In deference to tradition, the authors assume responsibility for er¬ 
rors and omissions. 
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Macroeconomics of Unbalanced Growth: Comment 

In a recent article in this Review [1], W. J. Baumol describes two sectors 
in the economy: one “technologically progressive” and the other registering 
only “sporadic increases in productivity.” The latter includes services ren¬ 
dered in municipal government, education, the performing arts, restaurants, 
and leisure time activities, as well as certain types of labor-intensive goods 
like the “fine pottery and glassware produced by the careful labor of skilled 
craftsmen” or “large and stately homes” [Ij p. 41]. Baumol finds that inno¬ 
vation, capital accumulation, and economies of large scale are lacking in these 
activities, and that in this sector of slow growth “for all practical purposes the 
labor is itself the end product” [1, p. 416]. He also states that the actual 
growth of productivity in a giv^ activity “is a manifestation of the activity’s 
technological structure, which determines quite definitely whether the produc¬ 
tivity of its labor inputs will grow slowly or rapidly” [1, p. 416]. I suggest 
that the stow-growth activities with which Baumol is concerned reflect not the 
technological structure of their own production but the current technology of 
consumption as wdl, and that the latter has been strikingly ne^ected in mea¬ 
suring output. Consequently, the input-output ratio used to mepure produc¬ 
tivity in goods industries is frequently inapplicable to the service industries. 

I 

By their very nature, services entail little or no lapse of time between their 
production and consumption; goods, by contrast, are typically produced at 
one pomt in time while distribution, purchase, and consumption in the 
of use occur later. Baumol’s category of technologically unprogressive activity 
where “the labor is an end in itself” is also one where producer and consumer 
normally have immediate, if not face-to-face, contact and where output com- 
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monly does not exist at all until it is at once produced and consumed. Even 
for the products of skilled craftsmen, whose wares presumably endure for 
some time, consumption in the sense of effective demand frequently precedes 
production: cabinet-makers, tailors, and other artists t 3 q)ically work to order 
rather thayi to stock. To define the “technological structure” of any such ac¬ 
tivity requires, therefore, analysing consumption as well as production. 

A homely example may clarify thig approach. Presumably barbershops fall 
into Baumol’s cat^ory of technologically unprogressive industries; certainly 
the barber’s labor is, for all practical purposes, the end product of the barber’s 
shop. Census figures show that the number of barber^ops has declined less 
than employment: in 1933, some 117,832 establishments with 128,709 active 
proprietors reported 71,347 employees; in 1963, 105,516 barbershops had 
110,645 active proprietors and 73,503 employees [6, p. 1; 6, pp. 1-7]. Sales 
per worker amounted to $1,022 in 1933 and $4,923 in 1963; this threefold 
increase should of course be deflated for any meaningful measure of growth.^ 
It is about as difficult to increase productivity (decrease labor input per unit 
of output) as in Baumol’s example of a half-hour horn quintet; any attempt 
to do so is likely to be viewed not only with concern but with some horror by 
the prospective customer. But is it correct to say that the inherent technologi¬ 
cal structure of this industry is such that innovation, capital accumulation, 
and the economies of large scale are lacking? 

To answer the question requires considering the technology of consump¬ 
tion: since the barber’s services cannot be stored by either producer or con¬ 
sumer, the customer uses up output while it is being produced. Most opera¬ 
tions require a one-to-one ratio, but other production functions are rare. And 
if one views what is consumed in barbershops then innovation, capital accu¬ 
mulation, and the economies of large scale have had enormoiis impact over the 
past half-century. I refer, of course, to the invention and development of the 
safety razor. 

Many elementary textbooks cite the razor-blade industry to illustrate scale 
economies; it has certainly also harbored capital accumulation and innova¬ 
tion. But these occurred within the household as well, as the barber’s former 
customers became innovatois mastering a new production function. Razors, 
which were formerly capital equipment to the barbershop industry, have be¬ 
come consumer goods. A major shift of fimction from barbers to manufactur¬ 
ers and consumers has occurred, and in the process the output of industry has 
radically changed. And clearly substantial economic growth has taken place in 
the activity known as shaving, if not in the activity defined as barbershops. For 
consumers to acquire the desired state of dean-^avenness requires less labor 
today than 60 years ago and probably represents a higher level of quality in 
terms of cleanliness and safety. This suggests that productivity has increased, 
but does not credit any single “technologically progressive” sector with the 
increase. 

It is the current state of technology in both manufacturing ariH consump)- 

' Jean A. WBbum [2] d ealing with barbershops and their productivity, provides much 
more detafl, while diffemg diaiply from the argument here. 
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tioa that dictates what services are still performed by barbers. Barbershops 
today chiefly supply haircuts, with styling (including tinting, waving, and de¬ 
signing and fitting hairpieces) a recently introduced innovation which may or 
may not become generally accepted. These services cannot be transferred to 
manufacturers and consumers until technology develops a satisfactory substi¬ 
tute for the barber’s skills, not merely his tools of clippers and scissors. But 
no a priori reason easts to suppose that the process of hair grooming must 
remain stagnant and impervious to technology; in the parallel field of wom¬ 
en’s hairdressittg, home permanents developed an effective substitute for much 
of the skilled services supplied by beauty operators. And if consumers’ tastes 
are allowed the same role as productive technology (for they stand in the 
same relation to any given demand function as does technology to any given 
supply function), long hair may prove to be the decisive breakthrough for the 
‘‘unprogressive” sector of hair cutting. 

This short exercise leads, of course, to the more significant field of market¬ 
ing, particularly retailing. Baumol refers to “evidence that an ever increasing 
portion of the nation’s labor force has been going into retailing and that a 
riang portion of the cost of commodities is accounted for by outlays on mar¬ 
keting •. . Ultimately, the activity involved is in the nature of a service and it 
does not allow for constant and cumulative increases in productivity throu^ 
capital accumulation, innovation, or economies of large-s^e operation” [1, p. 
420]. Again, one must examine the technologies of manufacturing and con¬ 
sumption to determine the exact nature of the output of retailers, and how far 
they lag in productivity gains. 

Given a model economy consisting of households and finns, with economic 
activity divided into production and consumption, most analysts call retail 
stores firms and what goes on there, production. These decisions reflect the 
economist’s preoccupation with production rather than consumption, and his 
view of marketing as the service of getting goods from producers to consum¬ 
ers. As in Baumol’s description, marketing and retmling are seen as something 
added to commodities, services which can be evaluated independently of the 
goods involved. But actual cost estimates and the conclusions about produc¬ 
tivity that follow measure the output of marketing as the volume of goods to 
which these services are applied. Economists and marketing experts use the 
word “channels” to describe distribution: the capacity of the system, like that 
of any channel, is stated in terms of the volume handled. In this view, both 
retailer and consumer are pasave, submissive to the manufacturer of commod¬ 
ities, whose output of merchandise provides the measure of retailers’ perfor¬ 
mance and of consumers’ purchases. This emphasis on the volume of goods 
obscures the very great changes in technology that have occurred and leads to 
faulty condusions about relative economic growth. 

Baumol’s mention of self-service, the supeimarket, and prewrapping as hav¬ 
ing “increased the productivity per man hour of the retailing personnd” [1, 
p. 420] does not adequatdy recc^raze the significance of these and other inno¬ 
vations. Substantial changes in the technology of factories and housebedds 
have, in fact, radically altered the entire nature of retailing. like barbers, re- 
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tailers today perform those services which have not yet been shifted to factory 
or home. It is inaccurate, therefore, to equate distribution with the wholesale 
and retail industries, or to measure their productivity only in terms of the 
merchandise handled there. 

Packaging is a case in point. The terminology of past generations explained 
that the distribution system provided time and place utility, as form utility 
was brought about by production. Wholesalers and retailers furnished storage, 
over time and in place; they provided the functions of sorting or “breaking 
bulk” and of physically transporting and transferring commodities from maker 
or grower to ultimate user. Each of these functions existed in the economic 
activity of the general storekeeper, circa 1900. He purchased barrels of flour 
and commeal, sides of bacon, bolts of fabric, and cases of lye, literally provid¬ 
ing “stores” of goods to the consumers who made frequent pmrchases of small 
quantities. The retail clerk dipped into barrels of grain or sugar, poured out 
the syrup or kerosene, cut off the bacon or broadcloth to break up, for the 
consumer, the bulk purchase of the store. The clerk measured, divided up, 
filled a container or wrapped with paper and string, and transferred the com¬ 
modity to its purchaser. The storekeeper and consumer were in personal con¬ 
tact, face-to-face if not hand-to-hand, over each item. These physical activities 
have become obsolete with the packaging revolution of the mid-twentieth cen¬ 
tury, and the conventional measure of productivity finds the retailer handling 
a l^er quantity of goods. But he, independently, does not provide time and 
place utility more efl5ciently than before. Instead, technological change at the 
producing and consuming levels has reshaped the manner in which these func¬ 
tions of providing storage, assortment, breaking bulk, and physical transfer are 
performed. 

Both manufacturers and consumers now provide a considerable amoimt of 
storage, throu^ time and in place. Household equipment (refrigerators, freez¬ 
ers or freezer compartments, cupboard and closet space) embodies, of course, 
both capital accumulation and innovation on the part of consumers. So does 
the larger fraction of (larger) incomes and wealth represented by consumer 
inventories, which obviate the need for frequent shopping. Innovation and 
capital investment have also occurred among those firms which have their own 
warehousing networks taking over the wholesaler's storage function. (Presum¬ 
ably this change also reflects some scale economies.) The retailer's duties of 
measuring, dividing, and packaging have been almost completely shifted to 
manufacturers, but only where consumers have acquiesced or participate will¬ 
ingly in the new technology. (For example, prepackaging of meats and pro¬ 
duce has not yet become as common as for dry groceries, stockings, and razor 
blades where manufacturers have successfully standardized their output. The 
freshness and quality of meats and produce vary markedly among individual 
items, and consumers are less wflling to substitute transparent wrappings for 
the service of having these foods displayed for inspection and wrapped at 
point of sale.) The personal contact between storekeeper and consumer has 
diminished markedly with self-selection and the checkout counter. The retail¬ 
er’s former selling functions (suggestion, advice, persuasion) now occur in the 
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manufacturer’s advertising, packaging and display and the consumer’s recep¬ 
tivity to all this. The physical transfer of what is bought must still occur, but 
it is frequently separated from the rest of the transaction. (Althou^ the auto¬ 
mobile salesman may hand over the keys to a car, other consumer durables 
require installation after delivery, while the customer picks up soft goods di¬ 
rectly from dielves or at a wrapping desk, and takes delivery of goods in a 
supermarket parking lot after pa 3 dng for the purchase.) Here, too, capital ac¬ 
cumulation (the manufacturer’s packaging machinery and the consumer’s car) 
and technological change (everything from plastic materials to electric can 
openers) epitomize today’s means of moving goods from producer to con¬ 
sumer. 

Manufacturers, retailers, and consumers all share in the distribution process 
and the functions that result in time and place utility. Hence it is mislea ding 
to measure the output of distribution and retailing as the quantity of goods 
moved from producers to consumers. The definition errs by implying that dis¬ 
tribution consists of a one-way movement from manufacturer or grower to 
consumer, and that it deals only with goods. In fact distribution involves in¬ 
formation and finance as well as goods, and a flow from consumer to producer 
as well as the reverse. Retailing performs important economic functions even 
when no goods at all are transferred. A more accurate picture of the output of 
retailing emerges from a look at what consumers buy. To say that 6S per cent 
of personal consumption expenditures was spent in retail stores omits a large 
p>art of what consumers do in retail stores. 

Retailers participate in consumer decisions as well as in their purchases. No 
one decides to buy a 1965 Ford, and then that bundle of services—^installment 
credit, used-car warranty, reputation for service and integrity, convenience of 
location—^he wishes to add to his Ford. Nor does any housewife decide to buy 
a pound of butter, and then accompany it with the service of her choice—a 
speedy supermarket checkout, credit and delivery from a carriage trade gro¬ 
cer, late hours from a Ma and Pa operation.^ Instead, the consumer’s decision 
of what to buy is inextricably bound up with this decision of where to buy: 
the housewife has a favorite supermarket and the car buyer selects his vehide 
after he has sdected his dealer. For consumers, retailers exist as important 
spheres of economic activity quite apart from any sp>ecific item of merchandise 
they carry. 

The retails: operates as a display and information center. While manufac¬ 
turers’ advertising and consumers’ word-of-mouth evaluation may provide 
“pre-sold customers” to many stores, retailers nevertheless allow the potential 
buyer to preview a product. The shopper can look at the item, react and ask 
questions about it, visualize it as part of his personal consumption pattern, 
compare it with substitutes or alternatives, and then make his decision. Note 

^ A study conducted in Cleveland in 1964-65 [4] suggests that the typcal fainOy makes 
three-quarters of its weekly food expenditures during one trip to a supennarket; the 
average supermarket transaction indudjs twelve items. Most consumers choose a particular 
supermarket for its deanliness, the extent of variety, and the quaSty of its meats ami 
produce—aH **services” which do not enter retail sales figures. 
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that the retailer’s information may be crucial to the consumer whether or not 
any purchase ensues. This activity cannot enter conventional figures for pro¬ 
ductivity based on the volume of merchandise sold. Surely a selection from the 
thousands available in a department store or supermarket is more productive 
of consumer satisfaction than the same item purchased from a thinly stocked 
inventory offering little or no dioice. 

The retailer assists the producer in like fashion. Conventional economic 
analysis, stressing the power of the market, implicitly assumes a feedback of 
information from the ^ort-run supply-demand equilibrium to both suppliers 
and demanders, bringing about the adjustments to a longer-run equilibriiun. 
But there is little or no explanation of how, exactly, this feedback works. In 
fact, it is a major responsibility of the distribution system. Consumers shop¬ 
ping in stores learn immediately about existing supplies and shape their de¬ 
mands accordingly. The stores’ day-to-day operations enable producers to 
leam about existing demands and to increase, cut back, modify or reprice 
thdr supplies. Retailers can supply information without any sales transactions 
taking place—^indeed, presumably one of the most vital pieces of information 
to a supplier is that sdes are not taking place, or that sales volume lags be¬ 
hind e;q>ectations. And these activities, or the efficiency with whidi they are 
carried out, cannot, obviously, be estimated from conventional measures based 
on the volume of merchandise sold. 

Aside from providing information, retailing and marketing encompass much 
activity that is not adequately represented by and indeed may not enter at all 
the figures for phymcal volume of goods hanffied or for dollar sales. This mea¬ 
sure of ouq>ut and productivity exists partly because of our current ways of 
doing business. Imagine a chs^e in ffie system. Suppose that every retail 
store diaiged admisaon to its premises. Suppose that inside, near every mer- 
<^dise display, thae ware a coin-operated tape recorder to give a prospec¬ 
tive buyer detailed information about the articles on display. Suppose that 
cc ms u me rs subscribed to the advertiahg now published by manufacturers and 
retailers. Envision pudi buttons for orders and conveyor belts for aggAmhlmg 
merdiandise (already envisaged as the next technological breakthrough in re¬ 
tailing) with this operation also caii 3 dng a price tag. In such a system, the 
costs of distribution, of “getting the goods from producer to consumer,” would 
surely be vey dose to present figures for transportation. The outyut of retail 
stores would be revealed as the services—to consumers—of providing display 
and information, taking and filling orders, and so on. Hfidenry could be mea¬ 
sured accordin^y, and the total number of stores, their accessibility, the as¬ 
sortment of inventory and information thty carried, would be important crite¬ 
ria for distribution between producers and consumers.* 

’Brtween 1948 aad 19fi3 sales per employee in supermarkets increased from $33 2 
thonaand to $S03 thousand 16, p. ll [7, pp. 2-6, 2-7]. These figures in no way 
changes over the same period m service to consumers, inie prgrulation per supermarket 
dH^ed from 76J thousand to 12.9 thousand while the average number of 
grew firom 3,750 (19^) to 6^00, the medan hours of operation rose from 65 (1953) to 
72, and the percent^ of stores open on Sunday went from 16 to 39 IS. no 17 and 27S 
quoting Pngresshe Grecerl. ’ 
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II 

Technological change affecting the nature of output has always posed prob¬ 
lems to the conventional definition of productivity in terms of the ratio of 
labor input to output. How much more productive is today’s skilled worker in 
the appliance industry now that radios are transistorized, washing machines 
are automatic, televisions are colored, and refrigerators include freezer com¬ 
partments? Since “consumption is the sole end and purpose of all production” 
[3, p. 625], the only proper way to evaluate any industry is to set up an 
input-output ratio consisting of labor and consumption utility. The productiv¬ 
ity of all labor inputs—^those embodied in goods as well as services, in “tech¬ 
nologically progressive” as well as backward industries—should be measured 
by changes in this ratio, whether less labor is required to evoke a given level 
of satisfaction or the same labor produces more consumer satisfaction. 

While the obstacles to actual calculation of such measures are familiar and 
insuperable, their implications for the problem at hand are perhaps not quite 
so familiar. Nobody attempts to measure the productivity of the home appli¬ 
ance industry with a ratio of labor inputs to consumer satisfaction because the 
first term can be quantified and the second cannot, or at least not in compara¬ 
ble fashion. But refrigerators can be counted and their cubic capacity mea¬ 
sured, their temperature levels and power consumption can be calculated, and 
these various numerical quantities lead statisticians to report the output of an 
industry in terms of physical production and to use these data for input-out- 
put ratios. And this “production” is taken to exist independently of consump¬ 
tion. Indeed the end result of consumer satisfaction is rarely considered. As 
Baumol points out in a footnote, we may have been deluding ourselves about 
the automobile industry by measuring its growth in such quantitative terms. 
Such numerical data do not exist, however, for the output of service indus¬ 
tries where “the labor itself is the end product.” All we can do is to count the 
number of appliance repairmen, noting that their services axe required far less 
frequently for today’s refrigerators. 

As we have seen in two activities—^barbershoj^ and retailing—^the nature of 
service output has altered quite as dramatically as in any goods-producing in¬ 
dustry. Others fit this judgment—^what is the correct definition of “output” 
for measuring the productivity of appliance repairmen, or hospitals, or govern¬ 
ment at any level? They all perform “services” that did not exist a generation 
ago, and that exist today because the technologies of using goods, as well as 
manufacturing th^, have changed. 

The essential characteristic of services is not that their technology is back¬ 
ward but that there is an intimate rdation between their production and con¬ 
sumption. Where this intimacy exists, little or no distinction can be drawn be¬ 
tween labor input and output and, more importantly, little or no separation 
exists between output and consumption. Consequently, if productivity is mea¬ 
sured along conventional lines using a ratio of labor input to output while out¬ 
put is defined in terms of labor, any growth in productivity Is impossible, 
since the input/output ratio so calculated is inescapably 1 or very dose to it. 
It is not, as Baumol claims, the “technological structure” of the activity that 
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determines its relative productivity, but rather the unit of measure that has 
been chosen. If it were possible to quantify consumer satisfaction, the output 
of both goods and services could be measured in comparable terms and then 
productivity, defined as a ratio of labor input to utility, could be compared 
among industries or sectors of the economy. The absence of such data, how¬ 
ever, indicates that great caution must be exercised in describing the relative 
growth of goods-producing industries and the service sector. 

Carolyn Shaw Bell’*' 

* The author is professor of economics at Wellesley College. 
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Macroeconomics of Unbalanced Growth: Comment 

W. J. Baumol, in a veiy interesting paper published in the June 1967 issue 
of this Review, sou^t to examine the consequences of what he called a power¬ 
ful economic force operating in otir economy: that in certain important service 
activitiesr—municipal government, education, the arts, restaurants—the impos¬ 
sibility of significant technological improvement tends to increase their costs 
without limit 

A two-sector model was developed, in which the labor force was held con¬ 
stant, and productivity increased at a continuously compounded rate in one 
(the ‘‘progressive”) sector and remained constant in the other (the “nonpro¬ 
gressive”) sector. Under the assumptions that costs other than labor are zero, 
and that money wages in the nonprogressive sector rise with money wages in 
the progresave sector, the model was used to demonstrate first that costs in 
the nonprogressive sector rise without limit, and second that an attempt to 
maintain balanced growth would lead to a transfer of resources from the 
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progressive to the nonprogressive sector, and a declining rate of economic 
growth. Two conclusions were drawn from the first result which do not "neces¬ 
sarily foUow. 

Assuming that price equals cost, Baumol concluded first that rising costs 
create a tendency for the outputs of the nonprogressive sectors whose de¬ 
mands are not hi^y inelastic to vanish. But Baumol overlooked the fact that 
teal income, as well as the prices of nonprogressive goods, is rising and there¬ 
fore that price elasticity is not a sufficient condition for the demands for cer¬ 
tain nonprogressive goods to vanish. Only those nonprogressive goods for 
which the absolute value of the elasticity of demand with respect to price is 
less than the absolute value of income elasticity, or those for which the income 
effect is negative, will tend to vanish. 

The particular nonprogressive sectors which Baumol asserts are threatened 
with extinction because of rising costs (the perfo rmin g arts, handcrafted 
goods, gourmet restaurants, and stately homes) would appear to be sectors for 
which income elasticity of demand is hi^—^luxuries for which the market 
consists chiefly of the wealthy. If the outputs of these sectors have declined, 
absolutely or relative to population, it may be the result of a change in the 
relative distribution of income—proportionately fewer of the extremely 
wealthy who can afford luxury items—^and/or it may be the r^ult of a shift in 
demand, brought about by our changing value system with its emphasis on 
mass culture and conformity. In any case, the decline cannot be attributed to 
relative price changes without presenting supporting empirical evidence. 

The Urban Crisis 

Municipal services fall in the “nonprogressive” category, and therefore 
their costs tend to rise without limit. Baumol’s second conclusion was that this 
tendency, intensified by externalities—^tax base erosion and increasing per 
capita demands for municipal services as a city’s population increases—^is re¬ 
sponsible for urban financial problems. 

Here again though, Baumol overlooked the effects of real income increases. 
We contend that externalities are the basic force creating urban financial 
problems and that technological inertia in municipal services simply magnifies 
them. In fact, if we assume no externalities, no productivity changes in munic¬ 
ipal services, and positive productivity changes in some other industries, then 
sufficient revenues to pay for the increasing costs of municipal services could 
easily be generated out of rising real income with no increase in urban tax 
rates. 

This would be possible because as cities grew, the real per capita outputs of 
municipal services, measured in terms of levels of protection, would not have 
to rise. The per capita outputs of the progressive industries would increase 
because productiviQr is increasing. Thus in real terms, the ratio of municipal 
services output to total output would decline. In monetary terms, if BaumoFs 
wage equality assumption holds, the ratio would remmn constant Given that 
output equals income, both real and money incomes would rise, and the per¬ 
centage of total monq^ income allocated to municipal services would remain 
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constant. To the extent that municipal services are financed by income taxes 
(such as city pa 5 n:oll taxes) revenues would rise in proportion to income with¬ 
out rate changes. Where property is the major tax base, its value would rise 
(generating additional revenue) to the extent that property as a factor of pro¬ 
duction shared in the increasing money income. Sales tax revenues would also 
increase without rate changes. Thus, with no externalities, additional revenues 
to partially offset the increasing costs of urban services would be generated 
under present urban tax structures, and the remainder could be obtained 
throu^ changes in the tax stritcture without alteration of tax rates. 

This argument does not eliminate the political aspect of the problem dis¬ 
cussed by Baumol. The costs per unit of urban services will, no doubt, con¬ 
tinue to rise without any explanation apparent to the la 3 mian, whether or not 
externalities are present. Thus, the unprogressive technological nature of 
urban services is sufficient to c:ause embarrassment to urban politicians who 
have promised to reduce budgets. But without externalities, an urban fiscal 
arrangement dependent entirely upon a proportional income tax would auto¬ 
matically provide sufficient incremental revenues to maintain the quantity and 
quality of urban services. 

In summary, we have argued that Bamnol failed to consider increases in 
real income in his analysis of the rising relative costs in the service or non¬ 
progressive industries and consequently may have been misled in concluding 
that dedines in the outputs of certain nonprogressive sectors are due to rela¬ 
tive price changes; and in attributing the major financial problems of cities 
to factors inherent in the technological structures of the municipal services 
industries. 

L. K. Lynch* 

E. L. Redman* 

* The authors are, respectively, senior economist and sociologist at Spindletop Researdi, 
Inc. They are indebted to Professor W. J. Baumol for his comments and suggestions on 
an eailier draft 


Macroeconomics of Unbalanced Growth: Comment 

W. J. BaumoFs recent article [1] on unbalanced growth is an interesting 
analysb of the problems of the modem city but its formal analysis does not 
necessarily point in the direction indicated by its author. Furthermore, the im¬ 
plications strongly implied by BamnoFs analysis are as likely to compound the 
dries’ problems as to ameliorate them. 

L BaumoFs Formal Analysis 

For purposes of analysis, Baumol divides the modem enonomy into two sec¬ 
tors, a progresdve sector where technological progress continually increases 
output per man, and an unprogressive sector where an unavoidable personal 
elment makes it technically impossible to expand output per man indefinitely. 
Labor, assumed for convenience to be the sole input, is mobile and capable in 
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both sectors so wages tend stro^ly to equality. It follows that the relative 
labor cost per unit of output will rise in the unprogressive sector, with the 
result that the effective demand for its products will decline nnleRs the rele¬ 
vant income elasticities are large and the price elasticities low. Any effort to 
hold or increase the share of labor in the unprogressive sector will reduce the 
growth rate. Thus both the natural thrust of technological development and 
the policy emphasis on growth work against demand for productive services in 
the unprogressive sector, 

Baimors purpose is to “offer guidance to policy that eludes micro models,” 
A significant part of his paper is, therefore, foimd in applications that are said 
to follow for the modem economy, sp^dfically that: many quality things of 
life are threatened with virtual extinction (stately homes, hand-made fine pot¬ 
tery, glass and woodworking, haide cuisine, fine theater); most of the services 
provided by municipal governments (education, hospitals, police protection) 
will rise progressively and cwntdatively in cost because they fall in the un- 
progressive group and because externalities tend to make costs of soot fall, 
traffic and presumably other aspects of urban living rise by approximately the 
square of the population per “dty”; and finally, the cost burden to be borne 
by the cities is aggravated by the tendency of Ae more law-abiding and af¬ 
fluent to move to the suburbs which, together with the use of the automobile, 
results in the underuse of public transportation facilities thus raising their 
costs, while reducing the dty’s tax base. After this analysis, it is a little sur¬ 
prising that his recommendations are limited to a rather off-hand endorsement 
of the Heller-Pechman proposal for the use of federal finandal resources to 
assist the dries. 


n. Analysis 0 } the Formal Model 

I have no quarrel with the simplifying assumptions nor with the logical 
steps. A conviction that Baumol overstates the limitations on the growth of 
productivity in the unprogressive sectors named is passed over in order to con¬ 
centrate attention on the strongest hinge of his argument. For his analysis 
suggests the less likely of at least two lo^cal condusions, namely that the pro¬ 
duction in the less progressive sector will tend to diminish.^ This may reflect 
BaumoFs concentration on the price and income elastidties of goods in the 
unprogressive sector and to his failure to introduce a specific community in¬ 
difference curve. The latter seems to rest on an underlying belief that such a 

'This statement may be stronger than Baiunors intention. But it is suggested by such 
statements as the following: “FropodUon 2; In the model of unbalanced productiyity there 
is a tendency for the outputs of the 'nonprogiesrive’ sector whose demands are not hi^y 
inelastic to decline and perhaps, ultimatdy, to vanirii” [1, p. 4181. The model is applied 
to vanous cases in the following pages. Retailing and education are found to have stnmg 
sunrival value, others less, and on balance it is ea^ to conclude that the nonprogxesave 
sector taken as a whole tend to dedine rdatively, perhaps absolutely^ as some sectors 
become attenuated and others run into progressivdbr more forbidding finandal proNems. 
Ihus in the section entitled Condudon^Tke Finandal FfobUms of the Large CUyP 
he condudes in part, ^These phenomena imply flxat the activities of the municipality 
have to be expanded if standards of dty fife are to be maintained .... It suggests that 
sdf-belp offers no way out to the odes’* £1, p. 4261. 
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curve could not reflect a proper interest in the arts,® Yet under the technologi¬ 
cal conditions postulated any of a large family of community indifference 
curves will eventually place virtually the whole labor force into unprogres¬ 
sive sector, and it is by no means clear that this family is a less likely eventu- 
ality [3]. 

The alternatives can be visualized with the aid of Figure 1, which simplifies 
Baumors analysis slightly so as to present his strongest case. Two examples of 
linear homogeneous community indifference functions are added, one which il¬ 
lustrates an extreme exaggeration of BaumoPs fears and another which even- 

* cosdusion is aot strongly stated and may not reflect Baumors true position since 
be has written recently, . I must sharply disagree with the implications of Sdtovsky^s 
view, for at its worst it oflers unrestricted license to the bluenoses and those who would 
impose on myself and others their own standards of good taste and good bdiaviour,” while 
^ving his support to government interference when external effects are important . . to 
permit consumer’s sovereignty to operate undistorted, not to suppress it” [2, p. 291. 
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tually requires an expansion of the labor force in the unprogressive sector. 
The southwest quadrant of Figure 1 gives every division of the labor force 
between the two sectors. The quantity of labor is held constant throughout 
the analysis. The southeast quadrant delineates the relationship between input 
and output in the unprogressive sector. For convenience we assume diminish¬ 
ing returns and a zero increase of productivity from time period to time pe¬ 
riod. Both of these favor BarunoFs conclusion that the output of this sector 
will not increase as technological progress proceeds. The northwest quadrant 
shows the relationship between labor input and output in the progressive sec¬ 
tor in three successive time periods. The rate of progress as shown is constant, 
for output per unit of input doubles from one time period to the next. In each 
period constant returns are hypothesized. The latter is also especially favor¬ 
able to Baumol’s conclusion. The northeast quadrant depicts the three produc¬ 
tion-possibility curves that summarize the two production functions for each 
year on the simplif 3 dng assumption that the latter curves are not affected by 
the actual output mix of the preceding period. Ultimately, growth of this type 
win produce a production-possibDity curve that is virtus^y vertical for a con¬ 
siderable distance above point on the horizontal axis although, of course, 
it eventually meets the vertical axis. 

The thrust of BaumoPs analysis clearly follows if the community indif¬ 
ference curves are linear of degree one and intersect the vertical axis as is 
illustrated by 7i, h, and Zs. The resulting expansion path BoBx shows the 
effect of “imbal^c^ growth” if the community indifference curves are of 
this type. 

At the other extreme of linear, degree-one community indifference functions 
are those which display satiation at some level. One such is illustrated by 
Zg. line OS can be viewed as the locus of satiation points for y at various 
levels of X. It is evident that the equilibrium mix between x and y must lie 
to the ri^t of OS, so it follows that constantly increasing productivity in 
the y sector eventually requires the shift of virtually the whole labor force 
to the unprogressive sector if the community preference function is of this 
type. An extrapolation of OS reveals, in the present instance, that the 
quantity of x must exceed x (with an attendant flow of labor to x from y) 
before the end of the fourth time interval. Many linear and nonlinear com- 
mxmity indifference patterns are easily concdvable, and no particular a 
priori reallocation of resources is inevitable.® 

’These conduaons are not altered m any agnifirant way if we rdaz the condition that 
the labor force be held constant, or if a stock of capital is introduced and permitted to 
grow. Suppose the labor supply were to grow. Then successive labor allocation lines (in 
the southwest quadrant of Figure 1) would Ik parallel to the one shown but farther from 
the origin. The of production of both x and y are then progresavdy extended. The 
diapes of the corresponding production possibility carves are somewhat altered, being 
generally somewhat steeper (since the po^le extension of production is greater for y). 
If the greater labor force is a consequence of a larger population, the community indifference 
function is also altered, for example, making OS lie somewhat doser to the axis (on the 
assumption that satiation k more properly rdated to per capita consumption than to 
aggr^ate consumption). On the other hand, the growth in the -relative abundance of y 
as compared to x is accelerated. 

Much the same can be said for the introduction of capital If capital Is equalbr productive 
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BaumoFs implied choice among the possible social preference functions may 
strike the reader as far more reasonable than the other theoretical alterna¬ 
tives. We argue below that the implications that Baumol draws are in error 
quite without regard to this matter. Nevertheless, it should be noted that his 
implied choice of social preference function is more plausible than persuasive. 
Consider the move from Bo to At in Figure 1. Baumol assumes that prices in 
the progressive sector will be constant so that money wages must rise and, 
with them, the prices in the unprogressive sector. Thus he seemingly discovers 
a need for an extraordinary combination of high income and low price elastici¬ 
ties for the products of the unprogressive sector if they are to continue to sell 
even a constant, x, quantity, and therefore to hold a constant share of the 
labor force. Yet when one places the shoe on the other foot, the demand for y 
is made to seem precarious. Thus, let money wages remain constant. The price 
of X then remains constant so long as x of a: is sold. But as the capacity to 
produce y doubles with each succeeding time period, the cost (and therefore 
the price) of y is halved again and again. Anxious eyes now scan the horizons 
for adequate markets for the flood of y that rises progressively and cumula¬ 
tively. 

The latter is the more traditional and natural view since the expanding sec¬ 
tor is the one that is more obviously thrust into unknown markets. Yet the 
latter statement is equivalent to the former (except for the balance of pay¬ 
ments with a fixed price for gold), and one approa^ does not tell more about 
the probable course of events than does the other. 

Better guideposts are probably to be found by examining the demand for 
the luxuries of bygone days to see if they become inferior (or less superior) 
goods when their output rose, and by scrutiny of the expencflture patterns of 
the first, second, and third generation rich to see if, as their affluence grew and 
became habitual, they turned less to the purchase or endowment of the output 
of the ur 5 )rogressive sector. 

in. Analysis of the Implications 

A number of problems are raised by the implications of the foregoing anal¬ 
ysis as viewed by Baumol. One is an extraordinally pessimistic estimate of the 
financial capabilities of local and regional governments relative to their bur¬ 
in both sectois, labor productivity rises in both. This leads to the same result as does an 
increase in the supply of labor except, perhaps, for an altered community preference function 
appropriate to an altered distribution of income. But one would suppose from BaumoFs 
treatment that capital is more effective in the progresrive sector. Assuming that to be the 
case, it would be Hke an increase in the supply of labor to the progressive sector unmatched 
by any such increase in the supply to the unprogressive sector. The increase is, of course, 
in addition to the gain due to technological progress. This result k shown in Figure 1 by 
the dashed line in the southwest quadrant and the extension of y*s production function 
for the second time period. It will be noted that the producdon-posribJlity curve drawn 
for the third period is attained In the second pmod. Since the labor force (and pre¬ 
sumably the population) is held constant, the community indifference function is not 
much altered (save by a redistribution of Income). Thus the relative abundance of y 
grows more rapidly, patting more urgent pressure on the allocation of labor from x to y, 
or the reverse, as dictated by the commumty preference function. 
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geoning needs. But if tBese needs are in consonance with the wishes of the 
co mmun ity special problems of finance beyond those always associated with 
the financing of desired public goods should be encountered only if public 
goods are a rising proportion of total consumption, or if the institutional prob¬ 
lems of fi n a nc in g them become more difficult. No doubt more public goods wQl 
be desired, but this does not guarantee an increase of their proportion to na¬ 
tional consumption. The flight to the suburbs may worsen the problem of 
finance but not if the local taz boundaries are made suitable to the situation. 
The boundary problem is discussed further in connection with the Heller- 
Pechman proposals. 

A second problem is a dilemma which Baumol finds between “rapid 
growth,” which is said to require the shift of additional inputs to the progres¬ 
sive sector, and desirable output which involves the e^ansion of the im- 
progressive sector. But what economist calculates growth in physical terms 
without regard to the preferences of the communis? Growth is not furthered 
by producing, say, ten more of y at a cost of one less of x when community 
preferences favor the one x. One may argue that the social welfare function 
and the community preference function are quite different things , and this dis¬ 
tinction may be part of Baumol’s externalities argument whidr is the subject 
of the next few paragraphs—^but not his argument on quality. 

Finally, and most important, Baumol dtes the well-known “^ternalities” 
that have become problems of urban life (crowding, air pollution, preferences 
for the private automobile to rtqfid transit, and suburbanization) and con¬ 
cludes that his analysis offers theoretical support for the Heller-Pechman pro¬ 
posals to use federal finance to expand the indicated urban services. These 
proposals certainly have their attracdons from the stanc^int of fiscal policy 
but they also involve incompletdy resolved problems of resource allocation to 
public goods. 

There is a tendency to assume that public goods are always subject to tech- 
nolo^cal economies because in dther case the marginal cost appropriate to 
optimal rationing is less than long-run marginal cost of the service. Aj^lied to 
a public good, such as clean air or the use of streets, margboal cost pricing 
may mean zero pricing. But if free pticdng encourages a distribution of popu¬ 
lation that greatly increases the costs of public goods, and perhaps private 
goods as well, tec^cfiogical diseconomies are inherent in any e^>ansion caused 
by the low price. In that case, the subsicfy necessary to permit flee pricing 
s^uld be borne in such a way as to discourage sudi a distribution of popula¬ 
tion. If it is not so borne, the subsidy to the public good may contribute to 
the worsening of the quality of life tibat Baumol, as much as anyone, wishes to 
prevent. 

The Heiler-Fechman proposals would use the national taxing power to 
finauim “solutions” to uihan problems such as those listed above. Thqr would, 
therefore, amount to a subtidy to the retidoits of each cmnmunity because the 
taxe paid to the federal government would not be rtiated in a sutetantial 
way to the costs that indi'ndoals cause Ity polluting the air, faUing to use 
public tran^rtation, fleeing to the suburte, etc. Thus, even with ^ costs 
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covered by taxes the marginal cost of alternatives to the city-dweller are only 
imperceptibly affected and the external effects are treated as if external econo¬ 
mies of production were always present when in fact diseconomies must often 
exist. Welfare economics prescribes the imposition of a tax or the charging of 
a rent in such a way as to prevent wasteful over-expansion of private goods 
production in such cases. It is not self-evident that this is the wrong prescrip¬ 
tion for public goods subject to technological diseconomies. 

BaumoFs analysis of air pollution and traffic problems which finds costs ris¬ 
ing by the square of the population density strongly suggests technological dis¬ 
economies. If so, what purpose is served by subsidized rapid transit? It is 
bound to increase the population density near its terminals. It is often insti¬ 
tuted as a device to preserve the “central city,” the greatest concentration of 
all. Dispersion of population and enterprises into numerous smaller centers is 
more in keying with reduction of the costs of crowding and is increasingly 
practical with electrical power, high-grade communication, truck transport, 
and hi^y educated married women in the labor force who prefer to work 
dose to their homes and the children’s schools. It is true that tax values in the 
central dly areas may fall along with property values there, and will rise dse- 
where. Aggregate land values and tax collections in the region may fall. But 
why should highly concentrated urban areas be maintained by subsidy after 
developments in power, transportation, communication, and the emandpa- 
tion of the housewife have made another urban pattern more economical? 

A more nearly correct application of the externality argument would be to 
find a way to charge to users the full cost of the urban services, including 
rents. If traffic jams are more costly to sodety than to the individuals, some 
device to raise the cost to the individuals and reduce the number going to the 
central dty is indicated. Limiting parking downtown by police power has been 
suggested. If some device like this is instituted, and mass tran^rtation still 
cannot find a remunerative rate structure, a shift away from concentrated cen¬ 
tral areas is all the more dearly indicated. 

The worldwide urban problem may be aggravated by externalities not dis¬ 
cussed by Baumol. For example, the cost of children to the individual family 
has been drastically reduced in most nations by desirable humanitarian poli- 
des based on the notion that children should not be penalized because parents 
cannot or will not limit their families to the size for which they can care. The 
efifect of such polides is the subsidization of children, i.e., treating the produc¬ 
tion of children as if increasing returns were involved which merit a subsidy if 
the optimal population size is to be reached. Yet the burden of recent argu¬ 
ment is that external diseconomies rather than economies are involved. 

In addition, I believe that some of the crowding and attendant urban dis¬ 
economies may be due to the greater profusion in the dties than elsewhere of 
subsidized good quality education, medical services, social services of all 
types, and especially sodal welfare services, such as employment agencies, aid 
to dependent children, unemplo3m2ent compensation and general assistance. 
The reader should understand that I favor most if not all of these services. 
Moreover, some of them may not only partake of the characteristics of public 
goods but may be produced subject to increasing returns so that it is more 
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economical to supply them in concentrated central city locations. Neverthe¬ 
less, if high population density is subject to substantial externalities the social 
cost of which rises at a cumulatively increasing rate, as Baumol persuasively 
argues, decentralization and suburbanization might reduce the diseconomies of 
high population density by more than the cost in lost economies. 

In short, BaumoPs article can be interpreted (although Baumol might not 
do so himself) as a rationale for the use of central government power by such 
means as the Heller-Pechman proposal to preserve an aristocratic structure of 
tastes, esdsting structures of local government, and the concentration of popu¬ 
lation, the latter two of which are based on an outdated system of transporta¬ 
tion and communication. An alternative reading of Baumol’s model suggests 
that aristocratic tastes may be a function of income and not be in need of 
special aids. The theoretic^ support given the use of federal finance to over¬ 
come the effects of externalities in the cities’ problems rests on an implied 
questionable association of external economies with public goods which does 
not always, and perhaps only seldom, exists. When public goods are subject to 
external diseconomies a priori welfare analysis points towards taxes or rents 
designed to modify the choices of individuals rather than subsidies from a cen¬ 
tral government financed from general revenues, and it points to the decen¬ 
tralization rather than the centralization of urban complexes. 

Dean A. Worcester, Jr.* 

^ The author is a viating professor at the University of the PhQlippines, on leave from 
the University of Washington. He wishes to thank Jeffrey G. WlUiamson for his thoughtful 
and helpful assistance and A. Timothy Peterson for his useful suggestions. AH respondbOity 
for remaining errors is mine. 
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Macroeconomics of Unbalanced Grrowth: Comment 

In a recent article in this Review [1], W. J. Baumol presents a model in 
which unit costs of output in the nonproductive sector tend to rise relative 
to costs in the productive sector. The critical assumption for Baumol’s con¬ 
clusion is perfect wage diffusion. The purpose of this note is to provide an 
alternative model showing that unit costs in the nonproductive sector may 
remain constant or even decline under an assumption of wage diffusion 
when any reasonable demand constraint is allowed. 

I. The Labor-Proportion Effect 
Assume the following production functions: 
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Vu = F(Lu) 

F« = G(Lu) 


( 1 ) 

( 2 ) 

where Yu and Yu are real outputs in the two sectors. It is assumed that 
sector 2 exhibits greater productivity change through time and that Lu and 
Ltt are the labor inputs for the two sectors. The wage rates are supposed as 

(3) Wu = H(t) 

( 4 ) Wu = m 

Finally assume that the ratio of total spending in sector one to that in sec¬ 
tor two is not only a function of time but also that it is proportional to the 
ratio of total costs in sector one to total costs in sector two. 

(5) Pi Yi/Pi F, = Cl Y 1 /C 2 Y, = J{t) 

Since there is a single input in each sector, we arrive at 

(6) Wu = [/(<)] [iF«][i:«/z»], 

which indicates quite clearly that, whatever the wage rates are, there is a 
connection between their behavior through time involving the demand 
ratio, and a labor proportion effect. 

Although equation (6) allows for a wage diffusion effect, the strength of 
that effect has to depend on the relative proportion of labor in the produc¬ 
tive sector. In other words, it would be questionable to argue that high 
productivity sectors because of diffusion dominate wage rates in our so¬ 
ciety unless high productivity workers make up a significant portion of the 
labor supply. Wage diffusion will only be effective if enough demonstration 
of that wage level exists in the labor market. The demonstrative effect is 
measured in our model by the labor proportion ratio. 

It is apparent from equation (6) that certain demand shifts as well as 
labor supply shifts toward sector one may cause wages in the nonproductive 
sector not to rise and may even cause these wages to decline. The only cir¬ 
cumstance imder which the perfect wage diffusion of the Baumol model 
may occur is if 

(7) Lu=J(i)Lu* 

Equation (7) is an unlikely circumstance for any long-run period, because 
it implies that the behavior of relative outputs in the two sectors must follow 
a very particular and unusual pattern. This behavior will become clearer 
with the use of the following explicit model. 

Assume: 

Fi* =s aLu 
Fsf — hif*Lu 
Wit = v)i^‘[Lst/Lit] 


( 8 ) 

( 9 ) 

( 10 ) 
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( 11 ) W2i — U'2e^* 

(12) == CiFi/CsFa = A (constant) 

where the variables are as already defined and the wage rates of the two 
sectors follow the pattern indicated. Equation (10) is equivalent to equa¬ 
tion (6) obtained from the general model, where wi = Aw^. 

We can derive a necessary condition for wages to be identical in both 
sectors through time as 

(13) Lit = AL2t 

or 

(14) Yu/Y2t ^ A[a/be^^] 

That these provisions are unlikely it is only necessary to observe that Yu/ 
Yu has a tendency to increase as economies develop.^ 

II. Unit Costs and Unbalanced Growth 

A critical point in both BaumoFs model and ours concerns the unit costs 
of output in the two sectors. Unit costs in sector one of our model may be 
shown as 

(15) Cl = WuLu/Yu = A [wi/b\ [ 7«/ Fu] 

By a suniiar process luiit cost in sector two becomes 

(16) Cs = iot/b 

The ratio of relative unit costs is 

(17) Ci/C 2 ^ A{Yu/7u] 

Equation (17) combined with equation (14) implies that one condition for 
perfect wage diffusion, i.e., Wu — Wu, is 

(18) C1/C2 = ber^/a. 

If for any reason the relative unit costs do not follow the pattern determined 
in equation (18), the Baumol result is imtenable. 

in. Condusion 

Once a labor proportion effect is introduced into the model, as it should 
be, BaumoPs conclusion concerning a rise in the cost of services is not the¬ 
oretically supported. Wage diffusion will only be effective if enough dem¬ 
onstration of that wage level exists in the labor market. A strong case can 
be made for a decline in the unit cost of services under an assiunption of a 

^ A comparison of Gross National Product data for the United States for the years 1950 and 
1950 shows that the percentage of the total for services, trade, and tran^oort rose from 53.2 
per cent to 57.8 per cent In contrast, the industry and construction sector fell from 39.5 per 
cent to 38J2 per cent. See Gutmann p. 64]. Als^ Simon Kuznets in Eemomic Grtnotk and 
Structure states, 'Tn many countries the share of manufacturing and cxmstruction has becmne 
stabilized after a while; but the share of the service industries has continued to rise” [3, p. 95]. 
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decreasing relative output from the productive sector, which empirically 
has some justification [2] [3]. Perhaps Baumol’s pessimistic view about the 
future of the public sector and the arts is imwarranted. 

J. W. Bikch ahd C. a. Cramer* 

* The authors are re^ectively professor and asastant professor at the University of Wyo- 
ming. 
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Macroeconomics of Unbalanced Growth: Comment 

These few remarks should not be interpreted as a rejoinder, for a rejoinder 
is neither intended nor necessary. Rather, I take the opportunity to clear up a 
few misunderstandings about the nature of my hypothesis, which Alice Van- 
dermeulen has dubbed “Baumol’s Disease”— misconceptions which have char¬ 
acterized a number of comments on my paper and for which limitations in my 
original exposition are surely responsible. 

1. The primary objective of my article was to explain the rising costs of a 
number of outputs of what I call the “nonprogressive industries.” In particu¬ 
lar, I sought to account for the spectacular rise in the cost of municipal ser¬ 
vices, The allegation that the quality of some of these services is rising is a 
moot question although it certainly may not be uniformly false. However, it is 
beside the point for the issue I was raising. If my analysis offers some ground 
for believing that the cost of education will continue to rise more rapidly than 
the general price level for the fores^ble future, it is comforting to believe 
that this may be accompanied by some improvement in educational standards 
but that fact, if it is a fact, does not reduce the size of the prospective bill 
that must be paid if we are to provide some given number of days of schooling 
per child, a goal the community is not likely to surrender li^tly. 

2. I certainly agree tht it would be folly to rule out categorically the possi¬ 
bility of cost-saving hanovation in urban services. Subsequent events have be¬ 
lied spectacularly such prognostications for agriculture and for the operation 
of the kitchen. Perhaps no technological revolution has increased productivity 
more spectacularly (in terms of audience size per performer) than have the 
electronic media in the case of the performing arts. Yet because the quantity 
of labor is so closely correlated with the quality of the final product in so 
many of the urban services, we have strong grounds on which to expect that 
they will characteristically tend to lag behind the remainder of the economy in 
the productivi^ benefits which they enjoy as a consequence of innovation. 
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And, as a result, I persist in the view that the extraordinary rates of cost in¬ 
crease that we obser\^e throughout the nonprogressive sector is a matter of 
their technology—^the special role of the labor input in determining the qual¬ 
ity of their end product. 

3. Having predicted a cumulative cost rise for the output of the ‘‘nonpro¬ 
gressive sector” of the economy I did not intend to go further and attempt a 
generalized forecast of the activities that compose it. I meant to suggest a va¬ 
riety of possibilities: that some, like the construction of stately homes, would 
tend to disappear; that others, such as very fine restaurants, would be reduced 
to a small number catering almost exclusively to the very affluent; that some, 
like handmade furniture and pottery, would fall into the hands of amateur 
craftsmen; and that some, such as education (at least up to this point) would 
continue to be demanded but would, as a consequence, eat up an ever-growing 
portion of G.N.P. I do not believe that any one type of time path will charac¬ 
terize the bdiavior of every output of the nonprogressive sector in the future 
any more than it has until now. But each of the possibilities involves some 
consequences which some of us may consider unpalatable and which, at the 
very least, merit e]q>licit consideration by the policy maker. 

4. Of course the Heller-Pechman plan is not the appropriate means for 
dealing with those who impose external costs upon society, nor has anyone 
claimed that it is. Qearly, those whose activities produce these costs should, 
where possible, be made to pay for them. That is still generally the best way 
to deal with the matter. Nor did I intaid by my reference to the Heller-Pech¬ 
man plan to prejudge whether the community will indeed choose to preserve 
our cities, at least in the form in which we now find them. I meant only to 
indicate that if society makes such a decision it must recognize that cumula¬ 
tively rising costs may well force some such financing measure upon it. I may 
add, incidentally, that since smaller geographic entities must also supply ser¬ 
vice that are, typically, produced in the nonprogressive sector, decentraliza¬ 
tion may constitute no cure for BaumoPs Disease. I think symptoms of this 
are already accumulating. 

5. A final word on Professor Bell's lovely example on our response to the 
rising costs of barber services: the growth of self-service in the process of 
^ving. Surely this is a beautiful illustration of one of the consequences I 
have drawn from my model, the growing inducement for amateur activity. We 
see it all about us: in cuisine, in dramatic presentations, in orchestral perfor¬ 
mance, in the making of pottery and furniture—and in beard removal! 

WmniAM J. Badmol* 

* Professor of economics, Princeton University 


Fodreign Assistance and Economic Development: Comment 

The importance of foreign aid and its relationship to economic develop¬ 
ment will not be denied by either theoretician or practitioner. Nevertheless, 
the treatment in the literature on this subject has been far from satisfactory 
to date. In recent years, however, the work of Cheneiy and his associates 
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[1, 2, 3, 4], cxiiminating in the recent article by Chenery and Stront in this 
Reri^iSj [5], has promised to deliver “a theoretical framework designed to 
analyze the process of development with external assistance in quantitative 
terms” [S, p. 680]. It is the purpose of this paper to examine rigorously this 
framework, and to evaluate its validity and operational usefulness. 

The essence of the Chenery-Strout (C-S) paper is a proposed method for 
the estimation of the foreign aid “needed” by a typical less developed so¬ 
ciety in the course of growth. The two main building blocks of their theory 
are, first, the recognition that foreign aid can be used to fill either a saving 
gap or a foreign exchange gap; and second, the proposition that the typical 
less developed country (LDC) must move through three distinct consecu¬ 
tive stages of growth characterized by a difference in the gap-filling func¬ 
tion of aid, i.e., a skill-limited phase, a saving-limited phase, and a trade- 
limited phase.^ Furthermore, C-S claim, on the basis of data from 50 coun¬ 
tries, that this three-stage thesis of growth is supported by the inductive 
evidence available. 

In order to be in a position to evaluate carefully the merits of the C-S 
proposition which has become very popular in one form or another in recent 
years we found it necessary to try to distinguish between two basic elements 
which are somewhat intermingled in the C-S presentation: the first is their 
formal model structure; the second is their attempt to justify that structure 
with the help of more informal extra-model considerations. In Section I we 
shall try to present a precise and straightforward statement of the formal 
model structure in such a way as to bring out the full logical implication of 
that structure. We are then ready, in Section 11, to evaluate the C-S ideas 
of the “typical” life cycle of growth. Finally, in Section III, their attempt 
to provide an empirical test of the model is scrutinized. 

I. Model Structure 

The C-S model structure consists of the differentiation among different 
growth regimes, the linkin g of these regimes in a stages theory of growth, 
and of the different adjustment mechanisms within each regime. 

Growth Regimes. The C-S model is based on the postulation of an aggre¬ 
gate national income accounting system formed of eight planning variables, 
i.e., F(GNP), /(Investment), C(Consumption), 5(Saving), Z:(Capital 
Stock), Af(Imports), jE(E^orts), and /"(Foreign Aid)—^bounded by any 
three of the following four independent static accounting equations (1 aicd)® 
and one dynamic accoimting equation (le). 

(la) M + V^I + E + C (equality of supply and demand for total 

resources) 

^ The s&ill limited phase represents a more recent addition to the Chenery School “two-gap 
approach.” 

* fourth can be deduced from the oth^ three. Thus in (1), four independent accounting 
equations are postu^ted for the eight planning variables. The reader may be reminded the 
fact that four additional behavioristic assumptions must be postulated to have a completely 
determined model. 
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(lb) V = C+S 

(l c) M ^ E + F 

(l d) / = 5 + F 

(le) dKldi^I 


(disposition of income between consump¬ 
tion and saving) 

(sources of import financing) 

(sources of investment financing) 
(investment as the increment of the cap¬ 
ital stock). 


The behavioristic equations employed by C-S are selected from the follow¬ 
ing set: (using notation (dxldt)/x to denote the rate of growth of x): 


(2a) 

rjj = B 

exogenously postulated constant growth rate of 
investment (absorptive capacity) 

(2b) 

7]v = r 

exogenously postulated constant growth rate of 
GNP (target rate of growth) 

(2c) 

Vx = € 

exogenously postulated constant growth rate of 
exports (export growth rate) 

(2d) 

II 

implyingiS =* (ao — a:)V q + a^V where uo^So/Vq 
(marginal saving function)* 

(2e) 

il 

impl 3 dng M = («o where uq 

Mol Vo (marginal import function)* 

(2f) 

K-^Vk 

(production function based on constancy of capital- 


output ratio k). 


Thus there are three exogenously postulated growth rates (JB, r,e), two 
marginal propensities (to import and to save a'} and a capital-output 
ratio (fe). These six parameters appearing in the behavioristic equations in 
(2) may be summarized as: (5, r, €, a', u', k), 

A special word of explanation with respect to the meaning of B (in 2a), 
the only somewhat unconventional parameter in this group, may be helpful. 
In C-S parameter B reflects a definition of absorptive capacity in terms of 
“the skill formation required of managers, skilled labor and dvil servants 
in order to increase productive investments^ [5, p. 686]. Thus the **skill” in 
their skill-limited phase refers specifically to the ability to blueprint and 
carry out investment projects. The postulation of a constant growth rate 
of investment B in (2a) must then be based on the view that the ability to 

* Notice that ae is the initial average prc^[>ensity to save and is the initial average propen¬ 
sity to inoport 
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absorptive 



invest is augmented through time as the result of a secular learning-by-doing 
process inherent in the act of investment. In other words, the magnitude of 
B describes the rapidity of the learning process. 

The behavioristic assumptions in (2) are used by C-S in different com¬ 
binations to construct three distinct models—to be denoted by Mi, Jf *, and 
Mz below—as three alternative ways to calculate the needed foreign aid 
flow through time. The three models are then viewed as three growth regimes 
wHch appear in some definite sequential order (e.g., Mi, Mi, Jf,) and con¬ 
stitute the three phases of a three-stages growth thesis. This possible se¬ 
quential ordering of the phases is depicted in Figure 1 in which time is mea¬ 
sured on the horizontal axis and the three phases {Mi, Mi, Mg) are marked 
off by the (dotted) vertical lines as indicated. With the aid of this diagram, 
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the causal order for the detennination. of the needed volume of foreign aid 
in each phase can now be briefly stated. 

C-S refer to Mi as the Skill-Limited Phase, for which assumptions (2a), 
(2d), and (2f) are selected to close the system. Given the constant absorp¬ 
tive capacity limitation B of assumption (2a) (horizontal line through point 
in Fig. 1, diag. la) we can determine the time path of investment 
(Fig. 1, diag. lb). This gives the time path of the capital stock (by le) and 
hence the time path of capacity GNP (by 2f) (Fig. 1, diag. lb). With the 
aid of the saving function of assumptions (2d), we can then determine the 
needed foreign aid through time (line Fo^b in Fig. 1, diag. lb) as the gap 
between investment and saving.^ 

Since, in the Skill-Limited Phase (Mi), the time path of capacity GNP 
(F) is determined, the growth rate of GNP (i.e., ijr) can be easily calculated 
as (see Appendix): 


(3a) 

(3b) 

(3c) 


lo 


7]V = 


6/ eBi + <l> 


where ^ = iTo — Iq/B and <l> = Iq/B 


T- 

Lim vr = - 

6+ 


= lo/Ko 


Limifv = — = B 

<—*00 fp 


Thus the constant growth rate of investment B leads to the phenomenon of 
“income acceleration” in Phase I whereby the rate of growth of GNP 
monotonicaUy increases from its initial value (Iq/Kq) to a long-run sta¬ 
tionary value equal in magnitude to B, the measured absorptive capacity. 
(See the riv curve in Fig. 1, diag. la). It should be noted that this income ac¬ 
celeration phenomenon is not only interesting in its own right* but is ab¬ 
solutely essential for the C-S “stages of growth thesis”—as will be demon¬ 
strated later. For this reason, we feel that the necessary and sufficient con¬ 
dition for income acceleration in Mi, i.e., 

( 4 ) < B 

might have been explicitly stated by the authors. 

Moving on to M^, the Saving-Limited Phase, assumptions (2b),(2d), and 
(2f) are now expected to hold.® Given r, the target growth rate of GNP (as¬ 
sumption 2b), represented by the horizontal line through in Fig. 1, 
diag. la, we can determine the time path of GNP (Fig. 1, diag. lb) as well 
as the saving path, with the aid of the saving function (2d). Based on the 

< The time path of saving is the vertical gap between the investment-curve and the aid- 
curve over time. 

6 It testifies to the importance of the constant absorptive capacity assumption of C-S since, 
in the long run, the rate of growth of income (w) and capital are all dominated by, and 
in fact, equal in magnitude to the absorptive capacity limit 

«In Fig. 1, this model appKes to Phase 
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constant capital-output ratio (assumption 2f), we can then determine the 
needed capital stock and thus the needed investment through time (Fig. 1 
diag. lb). Foreign aid in M 2 is then determined as the gap between needed 
investment and the available domestic saving depicted by the bT^ curve (in 
Fig. 1, diag- lb). 

Finally in Mz, the Trade-Limited Phase, assumptions (2b), (2c), and (2e) 
are in effect. Once the time path of GNP is determined, with the help of as¬ 
sumption (2b) i.e., a target growth rate, r, (as in M 2 ), we can, by using as¬ 
sumption (2e), determine the required volume of imports (solid curve in 
Fig. 1 diag. Ic). With the time path of exports (solid curve in Fig 1 diag. Ic) 
determined by the exogenously postulated growth rate (assumption 2c), 
the foreign trade gap is determined as the difference between imports and 
exports. (In Fig. 1 diag. Ic, the trade gap can thus be represented by the 
vertical distance between the two solid curves.) 

Thus, for each of the three phases taken separately, we can easily deduce 
(see Appendix) the time path of needed foreign aid: 

(5a) == (Fo + me^^) — m where m = (ao — a')Vo + oiiKo — lQ/B)fk 

(for Ml) 

(5b) F* = (kr - a')Voe^* - (ao - a')Vo (for M 2 ) 

(5c) F* = («o - tOVo + - Eoe** (for Mz) 

The superscripts in (S) serve to remind us of the fact that while the needed 
aid is determined in the form of filling a saving-investment gap (F*) in Mi 
and M 2 , it is determined as filling a trade-gap (F*) in Mz. 

These equations represent the basic instruments proposed by C-S for the 
purpose of estimating the needed foreign aid over the entire life cycle of 
growth. In order to prepare ourselves for an examination of this three- 
phased thesis, some pertinent technical matters must first be disposed of: 

1. For each model, separately presented above, there are seven equations^ 
postulated for the eight variables. Thus each model is only partially deter¬ 
mined. Our discussion of the causal order above shows that imports (M) 
and exports (E) are undetermined in Mi and Mz while saving (5), invest¬ 
ment (7), and consumption (C) are undetermined in Mz. 

2. Two additional conditions are used, in each model, to determine the 
values of the above undetermined variables. For Mi and Mz the values of 
imports (M) and exports (E) are determined with the aid of the import 
function (2e) and the export function (2c). For Mz, the values of C, S, and 
I are determined with the aid of the saving function (2d) and the production 
function (2f). In this way a trade gap F*, can be determined for Mi and Mz 
while a saving gap, F*(=7-'5), can be determined for Mz. Thus for each 
model, two gaps F* and F* can be defined. This is shown in Fig. 1, diag. lb, 
in which the F*-curve and the F‘-curve extend through all three phases. 

3. There thus exists over-detenninacy in C-S in each phase since nine 

’ The seven equations include four independent accounting equations from (1) and tJtree 
behavioristic equations from (2). 
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equations are used to determine a s^'stem of eight variables. This is explic¬ 
itly recognized in [4] and can be seen directly from the fact that, in each 
phase, the saving gap (F*) is not the same as the trade gap (FO—although 
they clearly must always coincide ex post In short a gap (F*—F*?^0) be¬ 
tween the two gaps exists generally throughout the three phases as seen 
from the vertical distance between the F*-curve and the F'-curve in Fig. 1, 
diag. lb. 

This famous gap between the two gaps of the Chener\’ School, which can 
be clearly depicted in this fashion, is crucially involved in two ways. First, 
it relates directly to the turning points between phases in the three-phased 
growth thesis. Second, inherent in the notion of overdeterminacy is the 
notion of disequilibrium analysis according to which the gap (F*—F0> and 
thus the overdeterminacy, are e limin ated [4]. It is to these two aspects 
of the C-S paper that we shall now turn. 

Stages of Growth Thesis 

The above three independent growth regimes represent the building 
blocks with the aid of which the C-S theory of consecutive stages of growth 
(Ml, M2, M3) is to be constructed. It is intuitively obvious that, in any such 
“stages of growth^^ thesis, the crucial matters are always the turning points 
(marking ofi two consecutive regimes) and the contrasting rules of behavior 
between any two regimes. The exposition in the C-S paper is unsatisfactory 
in this area in that these crucial matters are dealt with only informally, 
leaving the reader to find his way with the help of earlier contributions and 
somewhat casual empirical observations. 

To begin with, C-S assume that the needed foreign aid is at all times de¬ 
termined by the larger of the two gaps, i.e., 

(6) F = Max (F*, FO for all time. 

In diagrammatic terms, the aid needed by a t>q)ical aid-receiving country 
over its life cycle can therefore be depicted by the time path Fti*bTho in 
Fig. 1, diag. lb. Together with the equations in (5), a procedure to estimate 
the aid needed emerges which is based on a stages-of-growth thesis marked 
off by two turning points. Furthermore, C-S also seem to be willing to make 
certain judgments as to the general shape of some of these curves thus re¬ 
vealing, somewhat hesitantly, their view on the contrasting behavior of 
needed aid in each phase. 

A t>'pical aid-receiving country, according to C-S, often starts in a skill 
limited phase (Mi) with the income accelerating characteristic defined in 
(4). The rate of growth of income, will increase and may therrfore after 
some finite time span exceed the target rate of growth of income stipulated 
for the saving-limited phase, M 2 . 

The existence of such a point of intersection, Td, between the ^ curve and 
the horizontal target growth rate curve in Fig. 1, diag. la, in fact marks the 
demarcation between phases Mi and M 2 in the C-S three-stages thesis.* It 

8 ^‘’Pliase I ends in year m when investmoit reaches a levd adequate to sustain the target 
rate of growth” [5, p. 687]. 
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is easy to see from Fig. 1, diag. la that the relevant implicit assumption is: 

(7) I^/Kq <r < B (condition for existence of first turning point). 

In other words, the essential qualitative assumption concerning the exis¬ 
tence of the first ‘‘turning point’’ is that the target rate of growth of income 
in M 2 lies between the rate of absorptive capacity (B) and the initial growth 
rate of both capital and income (Iq/Kq). 

Once in the second phase (M 2 ), this t^-pical country will sooner or later 
move into the third phase (Jf 3 ) at a turning point marked off by the point 
in Fig. 1, diag. lb. The implication is that at this turning point a saving- 
gap-dominated phase of growth (i.e., F*>F^) gives way to a trade-gap- 
dominated phase (i.e., F*<F*). The implicit assumptions of C-S on which 
this view of the world is based are as follows: 

1 . The saving gap (F*) increases in Mi® and decreases in M 2 and Mz^° It 
can be shown (see Appendix) that this is ensured by the following condition 
which C-S must have implicitly assumed 

( 8 ) r < rjK < B where = a' /h (F* increases in Afi and decreases 

in M 2 and M 3 ). 

The implicit assumption is that ijv must be less than the absorptive capacity 
(B) for F* to increase in Mi and must be greater than the target growth 
rate (r) for F* to decrease in M 2 and Ms. 

2. The trade gap (F*) lies below the saving gap in Mi and exceeds the latter 
sometime thereafter—in fact marking off M 2 from Ms.^^ 

3. The trade gap (F*) is increasing in Mi^ and decreasing there after The 
fact that the F* curve is inverse U-shaped is assured by the conation (see 
Appendix): 

(9a) f < € < f(tt'/(Fo/l^o)) (F* inverse U-fishaped) 

(9b) u' > Eo/Vo 

Thus F* is inverse U-shaped when and only when the exogenous export 
growth rate exceeds the target growth rate but not by too large a margin 
(9a). A necessary condition for this to occur is that the countr>^ has a low 
initial propensity to export (Fo/Fo) and a high marginal propensity to im¬ 
port (9b) 

The above, in brief, represents a recapitulation of the logical content of 

* See reference to "rising capital inflow in Phase I” [5, pp. 689, 690]. 

“In Phase H, ... in order for the rate of capital infiow to decline, the marginal saving 
rate qc ' must exceed the investment rate kf required by the growth target” [5, p. 688]. This is 
a part of the condition stated in (8) in the text 
^ . the trade limit may replace the saving limit as a determinant of the capital infiow 

in dther Phase I or Phase n ... it is more likely to be during Phase II” [5, p. 690]. 

“ " ... (In Phase I)» the rising capital inflow does not usually require exports to increase as 
fast as imports” [5, p. 690], resulting in an increasing trade gap. 

** “Once a target growth in GNP is attained, however, exports must rise more rapidly than 
imports if aid is to be reduced” [5, p, 690], 

If (9b) is not satisfied the trade gap increases monotonically. 



COMMUNICATIONS 


905 


the two turning points in the C-S three-phased thesis—as well as an ex¬ 
position of certain qualitative aspects of the system within each phase. It 
should be emphasized that while C-S do not claim any logical necessity for 
a particular sequence to obtain there is a clear presumption that (Mi, Ms, 
Mi) is somehow U^ical or preponderant. For any other possible sequence 
(e.g., M 2 , Ms, Ml), alternative behavioral assumptions to those cited would 
have to be introduced to give meaningful economic content to such a se¬ 
quence and to the turning points between the phases. Moreover, this would 
mean a change of the structural parameters which is not, in fact, permitted 
in the C-S model. In evaluating the C-S position, one should therefore be 
entitled to examine it in terms of what is clearly their stated view of how a 
^‘tj^ical” fixed parameter countr\% e.g., Greece [1] or Israel [2] behaves 
[see 5, p. 690, fn. 23]. 

Disequilibrium Adjustment Process 

Since we know that the magnitude of the saving gap and of the trade 
gap must be the same ex post (i.e., since, after the fact, foreign aid must be 
able to plug both gaps simultaneousl}^, the existence of a “gap between the 
two gaps” implies that some ex ante behavioristic assumption is not really 
effective in each phase.^ The assumed availability of aid to plug the larger 
of the two gaps led C-S to assume that in Mi and M 2 the restrictive nature 
of one or both of the trade assumptions ( 2 c) and ( 2 e) may be relaxed, while, 
in M 3 , the saving assumption ( 2 d) may be relaxed. 

In Ml and M 2 , imports may, in fact, be more than what is needed and/or 
exports may be less than capacity. This ex post adjustment possibility can 
be indicated in Fig. 1 diag. Ic by the dotted curve representing an upward 
adjustment of the import curve and/or a downward adjustment of the 
export curve by such amounts that the (increased) ex post trade gap at each 
time will be exactly the same as the saving gap. 

Conversely, in Phase III, because foreign aid is assumed to be adequate 
to plug the (larger) trade gap, the domestic saving capacity wiU not be 
fully utilized—^i.e., some potential saving will, in fact, not be realized. In 
Fig. 1, diag. lb, this is shown by an upward shift of the F*-curve until it 
coincides with the F^-curve in Mz —indicating that a smaller part of in¬ 
vestment is financed by domestic saving than what would have been the 
case had foreign aid been not so liberal. 

If the aid giver really is so generous as always to provide the needed aid 
according to the principle of filling the maximum gap ( 6 ), aid recipients will 
encounter little difficulty in adjusting via the pleasant route of higher im¬ 
ports, lower exports, and lower saving. A situation—which, unfortunately, 
is more likely to occur in the real world—arises when the aid giver is willing 
to donate less than the maximum gap and hence the aid recipient is forced 
to make the unpleasant kind of adjustment in the opposite direction. C-S 
do not deal with this more realistic type of adjustment to disequilibrium. 
This, we believe, is a basic weakness of their analysis of the “demand” for 
aid. 

See our earKer discussion on overdetenninacj\ 
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II. The General C-S Thesis 

What we have presented above is the formal part of the stages-of-growth 
thesis presented in the C-S paper. Actually, the validity of this thesis is 
based, not so much on the internal logical structure of the model, as on their 
intuitive view of the process of development in long-run historical perspec¬ 
tive. In order to appreciate the formal portion of their thesis it is essential 
to share their general vision which is largely extra model in nature. 

C-S believe that a typical aid-recipient country initially finds itself lim¬ 
ited by its deficiency in the skills required to undertake investment pro¬ 
jects—a deficiency which can only be removed by education and a secular 
leaming-by-doing process. The investment skill in this initial phase is the 
development bottleneck in the sense that the implied demand for funds for 
investment is small relative to the combination of available domestic saving 
and projected foreign aid. Moreover, the implied needed amount of im¬ 
ports—^in spite of limited export capacity—^is even smaller. 

Over time, growing skill levels lead to a continuous expansion of the rate 
of growth of GNP. However, the expansion, if unchecked, would lead to an 
unreasonably high level of demand for foreign aid. The government then 
seeks to adopt self-disciplinary measures, symbolized by some given target 
rate of growth of GNP to curb the rate of expansion of the demand for 
foreign aid.^® Simultaneously, domestic austerity measures are adopted to 
ensure that the demand for foreign aid satisfies the criterion of self-help 
(i.e., a*/k>r in (8)) which implies the downward movement of needed aid 
towards an ultimate termination date (point q in Fig. 1, diag, lb). 

In spite of such relative domestic austerity and other self-help efforts, the 
country is once again faced with a pressing demand for foreign aid from 
another source, this time the inflexibility in the productive structure, which 
manifests itself via a country’s inability to reduce its import demand 
through import substitution and/or to expand its exports through export 
promotion. This nonflexibility between domestic and foreign resources then 
becomes the effective limiting factor determining the volume of needed 
foreign aid. The resulting trade gap can be closed in the long run only when 
the potentiality of export expansion (coupled with import substitution) is 
larger than the growth target (i.e., Or in (9a)).Provided this condition 

[5, p. 686]. In fact there is an abrupt curbing of the expansion of the economy at the turn¬ 
ing point (between Mi and Jkf J. This can be visualized in Fig. 1, diag. la, in at least two ways. 
First the increasing trend of ijv in Jf gives way to a constant value of ijv in or Jf® (i.e., in¬ 

come acceleration phenomenon ceases). Second, the constant rate of investment at the value 
in Ml is replaced by a lower value r (i.e.> ^y^r) in M%, 

” This long-run adjustment to bring about structural flexibility is considered to be a modi¬ 
fication of the “short run model” whi^ is the basic model of C-S. C-S acknowledge the possi¬ 
bility of searching out a “more efficient growth path” under the assumption of “coordinated 
development policies and a planned adjustment of the trade gap and savings gap” [5, p. 697] 
for the purpose of reducing the projected aid requirement. 

We shall limit our discussion to the short-run limited flexibility model of C-S which they 
used to evaluate current performance as well as to make 5 to 10-year projections. In our view, 
the art of foreign aid projections is not sufficiently advanced to render anything more than 
10-yeaur projections very meaningful. 
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is satisfiied, the country can be said to move through its life cycle to ultimate 
termination of aid. 

Such a consecutive-stages-of-growth thesis (Mi, M 2 , M 3 ) must be judged, 
first of all, on the basis of the reasonableness of the above theoretical vision. 
The essential content of any such thesis (with weU-defined phases of growth 
marked off by turning points) must lie in the justification of the inevitability 
of the transition from one stage to the next, i.e., why do the forces operating 
in one phase necessarily lead to the dominance of other rules of growth in a 
later phase? This would be equally true of any other sequences the authors 
might put forward. In the present C-S three stages thesis (Mi, M 2 , Ms), the 
occurrence of two turning points appears to be attributable to a host of 
forces—socio-political, technological, and economic—the operation of 
which conforms to a rather special historical view of growth: 

1. The turning point between Mi and M 2 occurs when, threatened with 
the unwillingness by foreigners to continue to underwrite a rising growth 
rate, the government intervenes by the adoption of a reasonable target rate 
of growth to suppress the uninhibited growth rate propelled by the ever- 
rising ability to invest. This is, at best, a hybrid turning point thesis. It is 
composed in part of socio-political arguments of external feasibility with 
respect to the willingness of foreigners to underwrite the cost of rising 
growth rates and in part of the feasibility of an internal consensus on the 
appropriate controlled growth target. It also entails a particular view of 
technical factors since the abandonment of investment ability as the dom¬ 
inant constraint signifies that the country is suflSciently mature technically 
to be able to absorb all domestic and foreign saving likely to be made avail¬ 
able and channel them into efl5.cient investment outlets. 

2. The turning point between M 2 and M 3 occurs when the deficiency in 
the flexibility of the economy’s production structure becomes more of a 
bottleneck than the deficiency in its saving capacity. In the present paper 
[5] the C-S view appears to be that, in the course of the maturing process, 
the country acquires an aptitude for austerity earlier than an aptitude for 
the exploration of foreign markets. 

It is clear that any such three-phased thesis represents a specific view of 
the metamorphosis of a less developed country, i.e., that it will acquire first 
an aptitude for organizing and investing, second, for austerity, and finally 
for achieving technological flexibility, in that order. The authors, it is true, 
are careful to point out (in a footnote) that the three phases described ‘‘can 
follow each other in any order if we allow the structural parameters to 
change at random over time. With fixed parameters, the commonest se¬ 
quence is from Phase I to either Phase II or Phase III” [S, p. 690, fn. 23]. 
But the particular “normal” metamorphosis presented here is built, as we 
have shown, on a number of rather arbitrary assumptions which are not 
deduced from accepted hypotheses in economics or elsewhere. The simple 
truth is that the theory of economic transition is still in an embryonic stage. 
It is probably unsafe to describe a particular development sequence based 
on aptitudinal change as typical for all—or even most—maderdeveloped 
countries. The same difficulty would presumably attend other sequences 
not dealt with in [S], 



908 


THE AMERICAN ECONOMIC REVIEW 


The injection of a politically based target growth rate, r, moreover, raises 
questions of a difierent nature as well. It is not clear whether a politically 
controlled growth target has to be introduced early, or late in the course of 
the growth process. It is certainly doubtful that such a target will ever be 
used to suppress investment ability, as C-S seem to be claiming. Finally, 
even when a target growth rate is announced, there is a basic question as to 
whether the t)rpical underdeveloped “mixed economy” has the necessary 
socio-political machinery to implement the planned target effectively. 

In short, we find the C-S three-phased growth thesis stimulating and 
provocative but rather unconvincing on a priori grounds. The question 
then naturally arises as to whether it can be tested empirically. The C-S 
paper is certainly impressive in terms of its abundance of statistical data 
and the impression is strongly conveyed that such a test has, in fact, been 
performed. Let us now examine the nature of this empirical work. 

III. Empirical Analysis 

Ideally, inductive evidence can be used to support or refute the central 
thesis of any legitimately constructed economic model. As far as the three- 
stages thesis of C-S is concerned, this means that we should be able to verify 
its validity by looking at the historical experience—as measured, for ex¬ 
ample, by sufficiently long statistical time series for the variables F, J, 5, C, 
Af, iS, F, K —of some underdeveloped country, or countries, which has pre¬ 
sumably moved through all three phases of the life cycle. C-S did not at¬ 
tempt such an historical approach and, we believe, for a very good reason, 
namely, that it cannot be done. 

Because of the shortness of the post-World War II foreign aid experience, 
it is probably true that not very many contemporary underdeveloped 
countries have, in fact, completed all three stages of the kind of life cycle 
put forward here. Pakistan, which is treated by C-S as the “model case” 
throughout their paper, is described as “for the past eight to ten years fol¬ 
lowing the sequence envisioned in our Phase I.” [5, p. 691]. No other coun¬ 
try is proposed by C-S as a t 3 rpical country which has gone through all 
three phases in the past and for which a historical verification of their thesis 
is attempted. Thus, verification based on the experience of a contemporary 
underdeveloped country is difficult. 

However, we suspect that the three-phases thesis, in its present form, is 
not amenable to historical verification even, say, 50 years from now when 
some country surely will have completed the alleged life cycle. This is 
basically due to the fact that the C-S thesis depicts only a partial picture 
restricted to the demand for foreign aid. The other half of the picture, i.e., 
the supply of foreign aid, is completely absent from the framework of the 
analysis. Historical verification in fact cannot be undertaken at any time 
for lie ample reason that the ex post experience of growth is bound to be 
the product of the interaction of demand and supply conditions. 

To illustrate this, we can imagine that in addition to the saving gap curve 
(F*-curve) and the trade gap curve (F^-curve) in Fig. 1, diag. lb there 
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exists an F®-curve which denotes the supply (or the availability) of foreign 
resources. We can then define an excess of F* over as an inflationary 
gap—in accordance with Keynesian terminology—and an excess of 
over F® as a balance-of-pa 3 ncnents gap. The actual international transfer 
mechanism has to involve the simultaneous adjustment of all three curves 
to eliminate any ex post difference among them through changes in the level 
of employment and the growth rate, the price level, the exchange rate, as 
well as the supply of foreign aid. 

It is evident that unless the demand analysis of C-S has also accurately 
anticipated supply—which is extremely unlikely except under conditions 
of an unlimited supply of foreign aid—their framework could not be used 
to analyze historical experience in foreign assistance. 

Thus we see that the “typicaP' three-phases thesis of C-S cannot be 
supported by empirical evidence of the ‘‘backward looking” or historical 
variety. The empirical justification which is, in fact, attempted in the paper 
employs inductive evidence in the relatively more modest task of imple¬ 
menting the C-S model in the econometric sense, i.e., to estimate the major 
parameters of the model and to make foreign aid projections on the prior 
assumption that the model is, in fact, descriptive of the real world. In this 
fashion alternative sets of parameter values are first estimated for some SO 
countries [S, Tables A 1 -A 3 ]. Presumably, these parameter values can then 
be substituted in the following “necessary conditions” in order to deter¬ 
mine whether the “typical” case (depicted in Fig. 1) wiU or will not 
result: 

( 10 ) /o/Ko <r< d/k 5 and f < e < r(tt7(£o/7o)) 

(by (7), ( 8 ) and (9)). 

If these conditions are satisfied, foreign aid projections can then be made 
for the “typical” coimtry with the help of (5) and ( 6 ). 

As a result of implementing the model in this fashion, C-S claim to have 
discovered that the “same phenomenon [i.e., the switching from Phase I to 
II to III] occurs in the projections for the majority of developing countries.” 
[5, p. 695]. It is only in this sense that they claim the support of inductive 
evidence for their thesis. 

But even with this much more limited statistical implementation ef¬ 
fort, there are formidable problems to be overcome since the parameters 
which must be estimated cannot, in fact, be identified. C-S assume that the 
time series available for a typical country are generated as a coimtry moves 
through Phase I (i.e., ifi).^* It is then obvious that, for ilfi, the export 
growth rate (c), the initial export ratio £o/Fo, and/or the import coefficient 
(«') cannot really be identified. This is due to the fact that, according to the 
C-S disequilibrium adjustment thesis, the observable actual imports (rep¬ 
resented by the dotted line in Fig. 1, diag. Ic) are greater than the needed 

18 We may add that this is, of course, the only legitimate assumption—otherwise the pre¬ 
dictive value of their three-phase-thesis is lost. 
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imports (represented by the solid line in the same diagram)—and it is the 
latter which is needed for purposes of identification. Similarly it is impossible 
to estimate the initial export ratio Eq/V^ and the exogenous growth of 
exports (e), as actual observable exports may be less than the value of po¬ 
tential exports which is needed for identification. 

C-S do not face the identification problem openly but seem to have made 
some quite arbitrary assumptions in attempting to get around it. Their two 
main assumptions are relegated to footnote c of Table 4 [5, p. 694]. First, in 
the disequilibrium adjustment process in Phase I, all adjustments are as¬ 
sumed to be made by imports. Thus the initial export ratio Eo/Fo and the 
export growth rate € can be identified. Second, for Phase I (i.e., for the period 
1956-1962 used for estimation purposes), the saving gap is simply assumed 
to be equal to the trade gap (i.e., terms of Fig. 1, diag. lb, the 

assumption is that the points F'o and F'o on the vertical axis coincide.) This 
enables them to estimate the import coeiBBlcient (u')P There is no justifica¬ 
tion whatsoever on theoretical grounds for the year picked to be precisely 
such a year—and why this should be true for all the countries studied. In 
other words, for identification purposes, an essential aspect of their very 
thesis—^i.e., the existence of a gap between the two gaps—^must be sacrificed! 

Thus, while the theoretical part of the C-S thesis is based on somewhat 
indefinite behavioristic assumptions marginal to the domain of economic 
theory, the empirical part of the analysis is saddled with an as yet unsolved 
identification problem. But even if we waive all these problems, the fact 
that a three-phased phenomenon can be produced in the laboratory of 
planners does not mean that the three-stages thesis is supported by his¬ 
torical fact. It is, in fact, a nontestable thesis for which no amount of his¬ 
torical evidence can ever tell whether it is right or wrong! 

C-S have focussed our attention imaginatively on the nature of various 
constraints encountered in the drive towards self-sustaining growth- But, 
the really essential issue of any viable growth promotion policy, it seems to 
us, is how to facilitate the various learning processes (learning to save, to 
invest, to export, to engage in efiScient import substitution) with the help 
of foreign aid, rather than how to calculate foreign aid requirements if we 
know these parameters. In addition to concerning ourselves with the ma¬ 
terialistic or resources aspects of development, in other words, we must pay 
increasing attention to the rules governing changing behavior patterns in 
the course of economic growth. 

J- C. H. Fei and G. Ranis* 

* The authors are professors of economics at Cornell and Yale Universities, respectively. 
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Appendix 

For the first model Mi (defined by (1) and (2adf) ) of the skill-limited 
phase, we can determine the time path of capital K, and hence V, from the 
time path of investment, by integration. Formally: 

(Ala) I = by {2a) 

(Alb) K ^ fldt ^ 6 + <t>e^^ by (Ala) where 6 and <l> are defined in 

(3 a) in the text. 

(Ale) V = K/K = d/k + (<l>/k)e^^ by (2f) and (Alb) 

The rate of growth of V (i.e. nv) in (3a), is obtained directly from (Ale). 
By differentiating we have 

(A2) dTjvJdt > 0 if, and only if, 0 > 0 i.e., B > Iq/Kq 

which is the condition of income acceleration of (4) in the text. We can next 
calculate the time path of savings from (Ale) and (2d) as: 

(A3) 5 = (ao - a')Vo + aUB/k + Wk)e^^) by (Ale) and {2d) 

The saving-gap, F*, for Mi, as listed in (5a) in the text, is calculated as: 

(A4) F* = 7 - 5 for / in (Ala) and S in (A3). 

To investigate the direction of change of F*, we differentiate (5a) in the 
text to obtain: 

(A5) dF/dt = (Fo + > 0 if, and only if, Fo + w > 0 or 5 > a'/k 

which is a part of the condition listed in (8) in the text. 

For the second model M 2 (defined by (1) and (2bdf)) of the saving- 
limited phase, we can calculate V, I, S, and F, following the causal order dis¬ 
cussion in the text. To summarize, we have; 

(A6a) V == by (2b) 

(A6b) 1 = dK/dt = d{kV)/dt = krVoe^^ by (2b), (le) (2f) 

(A6c) 5 = (oro - <x')yo + a'Voe^* by (A6a) (2d) 

(A6d) F* = 7 — 5 for 7 defined in (A6b) and S defined in (A6c). 

The last equation (A6d) leads to the saving-gap expression, F*, for M 2 listed 
in (Sb) in the text. Differentiating F*, we have: 
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(A7) dF’Idt < 0 if, and only if, a'/k > r 

which is the condition of “self help” (i.e., declining F’) in Ms as listed in 
(8) in the text. 

Finally for the trade-limited phase Ms (defined by (1) and (2bce) ), the 
time paths of V, E, M and F* can be calculated—^following their causal 
order discussion in the text: 

(A8a) V = by (2b) 

(A8b) E = £oe“ by (2c) 

(A8c) M = («o — «OFo + u'iVae^*) by (A8a) and (2e) 

(A8d) = M - £ for M of (A8c) and E of (A8b) 

The last equation leads to the trade gap expression (£‘) of (5c) in the 
text. To investigate the direction of change of F*, we differentiate (Sc) to 
get: 

(A9a) dF/dt = wWoe’"' — E(tee“ by (Sc) 

(A9b) For t = 0, dF/dt = u'rVo — £oe > 0 if and only if e < ru'/(Eo/Ve) 

(A9c) For f = 00 , dF/dt > 0, if and only if r < « 

The last two conditions ensure that F‘ is inverse U-shaped—as indicated 
in (9a) in the text. 


Foreign Assistance and Economic Development: Reply 

The Fd-Ranis critique raises basic questions as to the “validity and opera¬ 
tional usefulness” of the type of planning modd we have used to analyze the 
role of external assistance in economic development. Tfie approach in question 
has a>me to be called “two-gap analysis.” Although the criticisms of Fei and 
Ranis provide a valid warning against reading too much sigm'firan r e into the 
meAanics of any simple aggregate model, most of their comments seem rather 
peripheral to the main purposes of this tjrpe of analysis. 

I. The Nature of Two-Gap Analysis 

The basic concepts of two-gap analysis derive from the linear programming 
formulation of optimal resource allocation with multiple constraints varying 
over time. The main ideas were set out in a paper by Chenery and Bruno 
[2], which explored the effective limitations to the use of varying amounts of 
external cs^jital in Israel. This approach assumes either that the limits to 
growth can be determined in advance (for short-term analysis) or that they 
can be modified by deliberate policy changes (for long-term planning). The 
simpler diort-run formulations of [1] [13] and our Model 1 assume prede¬ 
termined maxima for savings and exports and a minimum for imports. These 
assumptions determine the capital inflow needed to sus tain a given level of 
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output. The results also focus on key aspects of economic policy which affect 
the dominant constraints on the system at a particular point in time. 

Our joint paper proposes a simplified two-gap model to analyze the alloca¬ 
tion of limited amounts of external capital among countries and over time. 
The scarcity of foreign capital must be incorporated into the planning model 
in some way; we have assumed a limit to the growth rate that donors would 
be willing to support [S, p. 686]. A ‘^target rate” was chosen to accord with 
common practice among developing countries as well as for computational 
convenience. The effects of more general assumptions as to capital rationing 
—either in terms of costs or of available supplies over time—are explored in 
linear programming versions of the two-gap model [3] [6] [7], and in our 
paper by varying the growth targets in each country. 

The view of the development process that is common to all two-gap studies 
is that structural disequilibrium rather than neoclassical equilibrium is charac¬ 
teristic of countries attempting to accelerate growth. The two-gap phenome¬ 
non is a manifestation of disequilibritun which results from changing availabil¬ 
ity of external capital and an inflexible mechanism of adjustment. Our basic 
hypothesis is that the equilibrating reactions in investment, savings, and trade 
behavior take place over an appreciable period of time and may deviate in 
varying degrees from optimal instantaneous adjustments. This assumption is 
analogous to the lagged adjustment mechanisms that econometricians have 
used with considerable success to explain investment behavior and other dy¬ 
namic phenomena. 

The main question in using two-gap models for planning or prediction is 
how much foresight and control to assume on the part of policy makers. Our 
Model 2—^which Fei and Ranis ignore—assumes that any inequality between 
the ex ante trade gap and savings gap will be eliminated over a given period 
(13 years in our example) by reallocating investment.^ 

A linear programming formulation of this problem is used in [3] and [7] 
to determine the optimal allocation of investment to trade-improving sectors 
with alternative assumptions as to external capital supply and absorptive ca¬ 
pacity. When we assume perfect foresight as to the future supply of external 
capital and other limiting factors, the “gap between the gaps” is eliminated in 
most of the optimal solutions. We maintain, however (p. 682), that imperfect 
foresi^t is more characteristic of developing countries and that realistic as¬ 
sumptions for longer-term planning lie somewhere between the extremes of our 
rigid Model 1 and the optimal adjustments of our Model 2. (We discuss other 
gap-adjustment possibilities on pp. 700-701.) 

The structural relations imderl 3 dng the two-gap approach can be better ex¬ 
plored in disaggregated programming models for individual countries. This has 
been done most recently by Bruno for Israel [6], Tims for Pakistan [12], 
and Bergsman and Manne for India [10]. These multisectoral studies give 
more logic and empirical content to the import, export, and investment con¬ 
straints than is possible in an aggregate model. The basic concepts of struc- 

more flexible version of this mechanism for gap adjustment is contained In a forth¬ 
coming paper by Chenery and Eckstein [8]. 
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tural disequilibrium and the likelihood of a “gap between the gaps” become 
much clearer in these more detailed studies. 

n. Phases of Growth 

Our general notion of a “phase of growth” derives from the concept of 
structunil disequilibrium implicit in two-gap models. In the terminology of 
linear programming, a set of binding constraints is associated with the optimal 
solution at each point in time (p. 687); each set of constraints may be identi¬ 
fied as a phase or “regime.”* 

In the fixed-parameter model that we have used to project the demand for 
external capital, there are four observed combinations of constraints to which 
we have given descriptive names (p. 692). In the more complex linear pro¬ 
gramming versions [3] [7], with their explicit gap-adjustment mechanisms, 
a larger number of regimes is observed in the optimal solutions, but the prin¬ 
cipal phases can still be characterized by one or two dominant constraints. 

We have suggested the concept of a phase as a planning device rather than 
as a basis for historical analysis. Not only is it useful in determining aid re¬ 
quirements, but it stresses the differences among the policy mixes that are ap¬ 
propriate when there are different sets of limiting factors. 

Although the concept of a phase is central to our analytical scheme, the 
presumption of a given sequence of phases is not. We were led to speculate 
about the likelihood of particular sequences from having examined a large 
number of projections from the model. After the model had been restated in 
optimizing form, a number of solutions were made to determine the properties 
of efficient growth sequences [3] [7]. The most general description of 
efficient growth with external assistance emerging from these e:q)eriments con¬ 
sists of two parts: (1) A phase in which growth accelerates as rapidly as the 
skill constraint or other limit to absorptive capacity permits, with no short- 
run limits on capital inflows;® (2) A series of one or more phases in which the 
structure of the economy is changed to adjust to the anticipated long-term 
availability of external capital. 

Whenever an economy is able to increase its ability to invest capital pro¬ 
ductively more rapidly than the increase in supply of domestic and foreign fi¬ 
nancing, there will be a shift from a phase dominated by the absorptive capac¬ 
ity to one dominated by the supply of foreign capital—the basis for our target 
rate of growth. This is the only inevitable feature of our suggested optimal 
growth sequence. Although Fei and Ranis doubt that “such a target will ever 
be used to suppress investment ability,” it is evident that this is precisely 
what has happened in countries such as India, Pakistan, Turkey, and Brazil, 
where investment plans have had to be tailored to supplies of domestic and 
foreign fin a n ci ng rather than to the ability to carry out investment. 

*The latter term was used in Chenery and MacEwan [3] to avoid the implication of a 
fixed sequence of phases. 

*A more realistic formulation of this limit in terms of fUminisliingr returns to additional 
amounts of investment was used by Chenery and Dorfman [71 with results that are 
qualitativdy similar. 
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There is nothing logically necessary about the sequence of Phases II and 
III in our projection model with fixed parameters; they can occur in either 
order or one may dominate indefinitely.^ It is not the sequence in which the 
savings constraint and trade constraint become binding but the fact that there 
is not an automatic mechanism to equate the two gaps in the short run that 
lies at the heart of our analysis. 

III. Empirical Verification 

The value of a model for policy purposes can be judged in two vreys: (1) 
whether it provides new insights into the nature of a given phenomenon, and 
(2) whether it provides useful quantitative estimates of the relations between 
policy variables and social objectives. On the first score, the principal merit of 
the two-gap model is to show that the key elements of aid and development 
policy vary according to the set of factors limiting growth. The practical value 
of this conclusion depends on being able to identify the binding constraints. 

The problem is typically approached by testing some of the indirect conse¬ 
quences of the key hypotheses.® We have applied a number of such tests in 
the more complete version of our paper [4] to judge the dominance of either 
trade constraints or savings constraints. The indicators used are of two kinds: 
evidence of pressure on the limiting factor (e.g., falling exchange reserves, im¬ 
port rationing, rising interest rates) and existence of slack in the relation that 
is not binding (e.g., rising exchange reserves, liberalized imports, falling sav¬ 
ings rates, slack capital markets, excess capacity). While our anal 3 ^is is by no 
means exhaustive, a third of the 20 cotmtries examined showed evidence of 
predominant trade limitations and another third of predominant savings limi¬ 
tations. More satisfactory diagnosis requires detailed country studies, which 
have tended to verify the importance of the trade limitation in several cases 
[10] [12] [13]. 

Fei and Ranis are quite right to emphasize (as we did) that standard econo¬ 
metric procedures imply equilibrium and can only be applied to estimate the 
constraints that are effective- It is therefore necessary to diagnose the limiting 
factors from additional information and to determine the savings, investment, 
and import functions from periods when they are not distorted by disequilib¬ 
rium conditions. (Similar problems are encountered in allowing for excess ca¬ 
pacity and underutilized labor when estimating full emplo 3 anent output in ad¬ 
vanced countries.) 

Our empirical analysis was designed to evaluate development performance 
and to produce estimates of aid requirements for a large number of coimtries 

^The sharp transition from one phase or regime to another results from uang linear 
models with linear constraints. While the mathematical conditions for turning points are 
suggestive of the factors which determine the shift, they hardly merit the stress given them 
by Fei and Ranis. In fact, our discussion of this topic in [4] was dropped from the AER 
version at the suggestion of the editor. 

^ Our problem is not unlike that of Fei and Ranis [9] in establishing the existence of a 
conventional floor to wages, which produces “surplus labor” and a dq>arture from neo¬ 
classical equilibrium. In neither case does the need to use indirect methods of veiiflcation 
make the concept invalid or lacking in operational significance. 
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under alternative assumptions as to internal policies. It should be judged on 
those grounds. The estimation procedures have since been refined in [8] and 
[11] to make better allowance for the existence of disequilibrium during the 
period of observation. While the difficulties of estimation to which Fei and 
Ranis point are very real,® in our view the available evidence for many coun¬ 
tries can be better interpreted on the basis of the two-gap hypothesis than by 
assuming optimal or eqidlibrium adjustments. 

The search for stages of growth which has intrigued many economists (in¬ 
cluding our critics) can at best bring out xmiformities in certain aspects of the 
development process. While our assumptions produced a fairly common phase 
sequence, we do not regard the properties of Aese projections to be more than 
suggestive of a possible development sequence—^neither necessary nor optimal. 
While we are not so pessimistic as Fei and Ranis as to the possibility of de¬ 
tecting historical periods in which a given combination of constraints predomi¬ 
nated, we would expect such studies to reveal a variety of sequences. 

Hollis B. Chenery and Alan M. Strout’*' 

♦The authors are, respectively, professor of economics at Harvard University, and 
acting chief, Policy Planning Division, AID. They acknowledge indebtedness to Lance 
Taylor for helpful comments. 
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A Paradox on Profits and Factor Prices: Comment 


In a recent issue of this Review [1] Paul Meyer analyzed an interesting 
paradox of factor prices and short-run competitive profits and demonstrated 
that under certain conditions of supply and demand elasticity an increase in 
the price of a variable factor of production will lead to an increase in short- 
run profits. It was stated in the conclusion that “a corollary of the paradox 
is that profits no longer are a good signalling device . . . When the paradox 
holds, entry is encouraged though the number of firms in an industry is 
already larger than the industry can support in the long run” [1, p. 541], 
This corollary is perhaps the most interesting part of the paper, for it 
certainly questions the consistency of the competitive model. It is the pur¬ 
pose of this note to point out that in the case Meyer described this corollary 
does not hold. 

The best way to consider the corollary and to understand the paradox is 
to examine the dynamic process step by step. Let us consider the short run. 
Meyer demonstrated that an increase in a variable factor price leads to an 
upward shift in both the average variable cost and marginal cost curves. 
At every output, new average variable cost (A FC') is some number greater 
than xinity—call it a —times old average variable cost (-4FC), and new 
marginal cost (MC^) is a times old marginal cost (MC). While the min¬ 
imum points oi AVC and A VC' occur at the same output, this is not true 
for the average total cost curves, for with no change in fixed cost, the out¬ 
put corresponding to minimum average total cost becomes smaller after the 
increase in variable factor cost than it was before.^ This shifting to the left 
of the minimum point of the average total cost curve is responsible for the 
short-run profits noted in the paradox. If average total cost shifted upward 
only, short-run profits could not be earned. 

The operation of the paradox is illustrated in Figure 1. Consider Meyer’s 
example of a perfectly inelastic (pro rata) demand curve facing a competi¬ 
tive firm—a suficient but not necessary condition for the paradox to hold. 
The firm is initially in equilibrium, selling at price Po and earning a normal 
return. An increase in the cost of a variable factor raises .4 FC to .4 FC', 
MC to MC', and ATC to ATC'. Since is smaller than Zi, the firm now 
earns a short-run economic profit, selling at price Pi. Should market demand 
be less than perfectly inelastic, output of the industry would decrease with 
an increase in factor cost, but short-run profits will be earned only if the 


^ This may be proven as foUows: 
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Figttse 1 


output corresponding to minimum average total cost has decreased rela¬ 
tively more than output of the industry. 

Let us now consider the long run and grant in addition Meyer’s assump¬ 
tion that . firm’s isoquants are homothetic with respect to their 
origins . •[1, p. S411.2 In such a situation an increase in a variable factor 
cost shifts LRATC (long-run average total cost) upward to LRATC', and 
min LRATC' occurs at the same output as min LRATC, Under conditions 
where the paradox holds, short-run profits serve the appropriate function 
of signalling expansion for firms already in the industry rather than entry 
of new firms: min ATC' is higher and occurs at a smaller output than min 
LRATC', and in order to reach long-run equilibrium, each firm will expand 
its scale of plant. When expansion of plant scale comes to an end, all eco¬ 
nomic profits will be wiped out, for then Price=min -drC"=min LRA TC'. 
If we make the normal assumption that potential entrants realize the long- 
run cost conditions, there will be no net entry, for new firms stand to make 
losses. That is, profits will be zero when all existing firms have adjusted 
their scale of plant, so the entry of any new firm would cause losses to pre¬ 
vail; such losses would, in turn, force some firms to leave the industry,® 
Potential entrants should be expected to recognize this situation and re¬ 
frain from entering in the first place. In the case where demand is less than 
perfectly inelastic, some existing firms would have to leave the industry, 
because losses would prevail in the event that every firm tried to adjust its 
scale of plant to long-run equilibrium. But quite properly, each firm which 

* It is important to note that homogeneous production functions of my degree have iso¬ 
quants that are homothetic ^th reject to the origin. 

* Long-run profits and losses are, of course, zero by definition under conditions of free entry 
undent. 
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remained in the industry would adjust its scale of plant from ATC' to A TC'' 
in response to short-run profits. 

In conclusion, although Meyer’s paradox suggests a number of important 
questions regarding the efficiency of short-run profits as a regulator of total 
industry investment, under the conditions which he describes, short-run 
profits serve the appropriate function of signalling an increase in plant scale 
for firms which remain in the industry, while the expectation of profits or 
losses prevailing in case all firms adjusted scale of plant serves to regulate 
the (equilibrium) number of firms. In short, Meyer’s corollary that profits 
no longer are a good signalling device is not valid. 

James C. Miller III* 

* The author is a graduate student in economics at the Univeraty of Virginia. The author 
wishes to thank Professors G. Warren Nutter, Roger P. Sherman, and Thomas D. Willett for 
helpful comments on an earlier draft of this note. 
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A Paradox on Profits and Factor Prices: Comment 

According to an interesting paradox discovered by R. R. Nelson [2] and 
rediscovered (and extended) by P. A. Meyer [1], an increase in the price of 
one factor of production can, in the short run, lead to an increase in the 
profits of a competitive industry. The rise in costs can induce a reduction 
in output sufficient to raise product price by more than average variable 
cost. 

Meyer concludes that the paradox depends on a variety of complex con¬ 
ditions. He states that profits respond positively to a factor-price change 
‘^when the absolute value of the ratio of demand elasticity to supply elas¬ 
ticity is less than the ratio of the share of all other productive factors to the 
share of the higher-price factor. ... It is more likely that profits will in¬ 
crease (1) the smaller the share of the higher-priced input, (2) the more in¬ 
elastic is demand, or (3) the more elastic is supply” [1, p. 539], 

However, if the industry total-variable-cost function has the form TVC 
= gQ®(a>l), the paradox will hold for any product-demand schedule of 
less than unitary elasticity, assuming the initial factor-price change causes 
a proportional shift in the cost functions. The result appears to be quite in¬ 
dependent of the elasticity of the supply fxmction (as represented by c) and 
of the share of the price-rising factor in total cost. 

A proof is relatively easy if factor supplies are infinitely elastic to the in¬ 
dustry. Marginal cost will be agQ^^K At an initial output Qi, with product 
price equal to MC, total revenue will be (sgQx®, total variable cost will be 
gQi*", and gross profit ( — TJ? — TVC) will be (a — l)fCi®. 

Now we assume that an increase in a factor price causes the TVC func- 
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tion to rise by some proportion A; thus 

TVC = gkQ^, and MC' = agkQ^^- 

If product demand has less than unitary elasticity, industry output will 
move to an output Qt at which total revenue will be greater than TR\,. Thus 

agkQi^ > agQf 

k > {Q1/Q2Y 

> 1 - 

Since 


Ti/vi = 


k{a — \)gQi^ 
{a - l)gQi'‘ 




Ta > Ti* 

The proof is more complicated if factor supply schedules to the industry 
are upward sloping, since industry marginal cost is then higher than mar¬ 
ginal cost as perceived by the firm. If factor supply elasticities are con¬ 
stant, however, a constant proportionality holds between industry mar¬ 
ginal cost and product price, and the same sort of proof can be xised. 

If the population of firms is constant and each firm has a production 
function in ihe form Q = where X and F are variable inputs and their 
exponents a and b are positive fractions summing to less than imity, the 
paradox will result if product demand is inelzistic. 

In addition to the factors cited by Meyer, the range of the paradox may 
be affected by opportunities for substitution among variable inputs and by 
factor-supply elasticities to the industry. 

II 

Meyer raises the disturbing possibility that, if increase in a factor price 
raises profits, “profits no longer are a good signalling device. . . . When 
the paradox holds, entry is encouraged though the number of firms in an 
industry is already larger than the industry can support in the long run” 

[ 2 , p. 541]. 

Ambiguity arises from the complex relation between the adjustment of 
industry output and of the employment of the (formerly) fixed factor 
(which we assume represents capital). After existing firms make their short- 
run adjustments to a rise in Py, industry output is too small, for product 
price will have risen above the new minimum LAC. Figure 1 illustrates the 
adjustment by the individual firm. The increase in Py has not merely 
shifted SMC and SAC upward; it has also moved the minimum-cost-output 
point of the currently rdevant SAC to the left. The average-cost-minimiz¬ 
ing output qm with the existing stock of fixed assets is now smaller than 
before. This permits each of the existing firms to operate at an output q 2 
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which is larger than but smaller than its original output Qm at which 
ZAC was minimized. 

The existing firms find that their iAC’s have shifted upward, but with¬ 
out change in Assuming no further changes in input prices, the long-run 
competitive equilibrium price for the industry is equal to the value of each 
firm's LAC at output Qmj and that value is below P 2 * Thus the industry's 
long-run equilibrium output is greater than the short-run output {^qz) 
being produced at price P 2 . 

Thus a signal to attract entry arises in a situation where industry output 
is too small. But entry is not necessary to correct the shortfall. For each of 
the existing firms is also producing below its long-run desired output, that 
at which LMC=P, Adjustment of output by existing firms would be suf¬ 
ficient to eliminate the shortfall in industry output and to drive price below 
minimum LAC. Entiy will exacerbate this tendency. 

The temporary rise in industry profits is also a signal that in some sense 
more capital is needed in the industry. The increase in price of a variable 
factor has increased the optimum amount of capital per unit of output for 
the industry. If the long-run optimum-output-size of firm is constant, the 
appropriate amount of capital per firm is also increased. Neither of these 
adjustments requires entry, but the signal which reflects the need for these 
adjustments tends to stimulate entry. 

It is entirely possible that the appropriate stock of capital for the in¬ 
dustry as a whole is increased, even though industry long-run-equilibrium 
output is reduced. This combination can result if the substitution effect of 
the increased variable-factor-price predominates over the output effect. 
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Therefore, the signal which attracts entry may reflect circumstances 
where both industry output and industry capital are too small. But entry 
is not necessary to meet the need for increased industry capital, any more 
than to eliminate the shortfall in output. Existing firms will remedy the 
one in the same process by which they remedy the other. Indeed, it is by 
adding to their capital that existing firms move their output toward the 
point where LMC—P. 

The point at which entry signals are being most visibly flashed is thus a 
point of double disequilibrium. Industry output is deficient, and perhaps 
so is industry capital. But each existing firm’s output is even more deficient, 
and so is its capital. Resolution of their particular disequilibrium by exist¬ 
ing firms will be more than suflS.cient to eliminate the industry disequilib¬ 
rium, or rather convert it into one of an opposite sort. 

Existence of a homothetic production function, in which the (long-run) 
least-average-cost output of the firm is not altered by shifts in factor prices, 
produces misleading signals even in situations more conventional than those 
identified by Meyer and Nelson.^ The assumption of homotheticity implies 
that all long-run equilibrium adjustments in industry output occur through 
changes in the number of firms, while the output-size of each remains con¬ 
stant. Yet almost every stimulus to output diange provides an incentive, 
however temporary, for the individual firm to change both its output and 
its stock of durable assets. However, the equilibrium stock of durable as¬ 
sets of the individual firm changes only when relative input prices change. 

That paradoxical adjustments result from homotheticity can be il¬ 
lustrated by a possible response to an initial decrease in the wage rate. As¬ 
sume the cost-and-demand conditions for the Nelson-Meyer paradox are 
not present, so the lower costs increase both output and industry profits. 
Existing firms may have an incentive to add to their capital in order to 
expand output. Yet such additions are misguided. Entry of new firms will 
eventually drive product price down to equality with average cost and re¬ 
store each “old” firm to its original output. And at the original output for 
the individual firm the appropriate quantity of fixed assets is less than the 
original endowment. The initial signals head the existing firms toward an 
excessive increase in capital, and perhaps toward inappropriate forms of 
capital as well. 

Correspondingly, demand shifts may lead each existing firm to change its 
stock of durable assets in order to increase or decrease output. As long 
as relative factor prices remain unchanged, however, such changes are inap¬ 
propriate. 

The signals are misleading in failing to discriminate between adjustments 
better made by changes in the number of firms and those better made by 

^ Such a case may not seem plausible a priori, but it can be constructed mathematically. For 
pedagogical puiposes, a specific production function having such properties is espres^ by 

XVi ym ^ Qirt - 0.2 -h 0.01 Q* 

where X and 7 are the quantities of two inputs and Q r^resents the quantity of output The 
least-cost output of approximately 10.7 units is invariant with changes in input prices. 
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changing inputs and outputs of existing firms. Ambiguity inheres in the as¬ 
sumption that factor efi&ciency depends on the size of individual firms, an 
assumption implied by the U-shaped LAC curve and particularly inherent 
in the homothetic production function. 

Paul B. Trescott* 

* The author is professor of economics at Miami University. He would like to thank his 
colleague, Professor D. A. Walker, for extensive assistance. 
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A Paradox on Profits and Factor Prices: Reply 

What I thought was a clearly stated corollary of the higher wage rate- 
profits paradox may have been on reflection a somewhat cryptic concluding 
paragraph to my paper [4], particularly in view of Miller's and Trescott's 
Comments. However, before discussing in Sections II and III the role of 
profits as an entry and capital expansion signal, which is the main thrust 
of the Comments, let me briefly dispose of Trescott's Section I. 

I 

It was shown that profits are positively related to the wage rate when 

( 1 ) vd/vs < (1 — 

where tid is the elasticity of product demand; 775 , the elasticity of short-run 
supply; l-jS, the revenue share of capital; and P, labor's share^ [4, p. 539]. 
Trescott correctly states that, if the industry total-variable-cost function 
has the form TVC—gQ*^(a> 1 ), the paradox holds when demand is inelastic. 
Unless I misunderstand the purpose of Trescott's Section I and the imper- 
spicuous statement that this result is independent of the elasticity of supply 
and factors' shares, Trescott oSers the example to show (1) is incorrect. 
His analysis is confounded, however, by mistaking the elasticity of total 
variable costs for the elasticity of supply. Using usual notation, MC 
— dTVCldQ^^agQ^"^, and by definition rt8=MC dQIQdMC=lf(a-~l), 
not a as Trescott claims.^ Since F^MC a.t equilibrium, TR^agQj. Labor's 
share, as denoted by P in ( 1 ), is TVCITR—Ila, and capital's share, 1 —jS, 

^ For simpJicity, we follow Trescott and assume only two factors, labor and the fixed factor, 
capital. While the manipulations required to get (1) originally led me to consider ijn with its 
appropriate algebraic sign, in (1) i 7 z> is positive as usually defined. 

^ Moreover, Trescott does not realize that his first and second exao^les are identical since 
a production function of the form X^7^(a+b<l) implies a total-variable-cost function of 
the form TVC--k(^(c>l). 
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equals {a-\)/a. It clearly follows that TVC^gQ^{a>l) implies a supply 
elasticity and factors’ shares such that any inelastic demand schedule satis¬ 
fies inequality (1). 


II 

It may be best to state first the assumptions and then summarize my 
original paragraph on the role of profits as an entry signal. It is assumed 
that (1) a partial equilibrium analysis is appropriate, (2) all existing firms 
and potential entrants have identical U-shaped average cost curves, (3) the 
competitive industry has no external economies, and (4) free entry and 
exit are possible. A ^'correct” signal or rule suggests an increase (decrease) in 
a variable only if the current value of the variable is less (greater) than the 
long-run equilibrium value. Alternatively, a: is a correct signal for y if for 
any parameter a, dx/da and dyida always have the same sign, where dy 
is the long-run change in y.® While one may object to this definition of a 
correct signal, until better dynamic theories are developed I remain uncon¬ 
vinced that another definition would be more appropriate. In any case this 
definition was implicit in my paper, and Trescott and Miller seem to accept 
it. 

Assume the industry is initially in long-run equilibrium. A higher wage 
rate raises LRAC and reduces long-run industry output, assuming demand 
is not perfectly inelastic. If firms’ isoquants are homothetic with respect to 
the origin, optimum firm size, as determined by the output minimizing 
LRAC, is independent of factor prices.^ Consequently, in the homothetic 
case the initial number of firms is greater than the number at the new equi¬ 
librium, and the reduction in industry output must be accomplished by 
the exit of firms. Since a homothetic production function does not preclude 
the higher wage rate-profits paradox, the corollary of the paradox is that 
profits are not a good entry (of firms) signal, by definition. 

Miller appears to find the profits-entry corollary empty or even mislead¬ 
ing because according to him the normal assumption is that potential en¬ 
trants realize the long-run cost conditions of the firm and industry and do 
not respond to profits. Apparently the ^‘normal” assumption is that poten¬ 
tial entrants estimate industry demand at min LRAC, divide that output 
by the output minimizing a firm’s LRAC in order to determine the long- 
run number of firms, and enter the industry only if the existing number of 
firms is less than the long-run number. Competitive firms may well behave 
as Miller suggests, though I personally doubt it. Be that as it may, the im¬ 
portant point is that the long-run competitive model of most economists 
does noi make the logical deduction drawn from Miller’s ‘‘normal” assump¬ 
tion, i.e., entry never occurs when there is a surplus of firms compared to the 

• The definition gives a necessary but not sufficient condition for a correct signal. The defini¬ 
tion is similar in spirit to Modigliani’s [5, p. 225}. 

* Isoquants are homothetic if the ratio of the marginal products is a function of the capital/ 
labor ratio. As Miller states, aU homogeneous functions are homothetic, but the converse is 
not true. Any monotonic transformation of a homogeneous function is a homothetic function. 
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long run.® Rather an examination of numerous price theory texts indicates 
the normal assumption is that potential entrants respond to profits. For ex¬ 
ample, Leftwich states, “The firm is making pure profits. It pay a greater 
rate of return to its investors than they can earn elsewhere; hence new in¬ 
vestors and new firms will be attracted into the industry” [3, p. 169], 
Trescott agrees that profits are the normal entry signal in the competitive 
model. 

Though Miller mistakes the entry signal normally assumed in the com¬ 
petitive model, he does provide a good, if tautological, entry decision rule. 
Having stated a good rule, can one conclude as Miller does that my state¬ 
ment on profits as a poor entry rule is incorrect? He is guilty of a non 
sequitur, 

III 

Besides its alleged role as an entry signal, returns (profits or losses) 
generally are acknowledged to indicate the desirability of capital expansion 
in some sense. Since we are assuming U-shaped LRAC curves, long-run 
equilibrium requires a unique distribution of the capital stock among firms. 
Alternatively stated, with identical firms the capital stock in the industry, 
K, equals the product of k, the capital stock of a firm, and w, the number 
of firms. Some K^K^is not a sufficient condition for equilibrium. Rather 
the necessary and sufficient condition is k—k« and so that 
is attained in a specific manner. Miller and Trescott again err in claiming 
that returns indicate the appropriateness of the capital stock of an existing 
firm. Letting subscript zero indicate current values, Miller and at times 
Trescott claim that profits (n>0) are made if and only if ko<ke, so profits 
are a good signal for expansion by existing firms. Conversely, they allege 
losses (n<0) occur only when ko>ke. Actually what returns do infficate is 
the relation between the current capital stock in the industry and the long- 
run quantity.® n^O if and only if Ko^Ke. Moreover, returns indicate only 
the relation between Ko and and not the relation between no and and 
between ko and k^. Normally, however, Ko^Ke as Expansion of the 

capital stock in the industry by entry usually is desirable, and contraction 
is accompanied by exit. Since H^O only if Ko^K^y returns also would be 
a correct entry signal were Ko^Ke only if Precisely because Kq^K^ 

as m^ne when the paradox holds, a corollary of the paradox is that returns 
are not a good entry signal. The following paragraphs demonstrate the 
validity of these assertions. 

Few authors of price theory texts discuss the relation between factor 
prices and the output minimizing a firm's LRAC. However, Leftwich 

® Without stating so henceforth, such words as “surplus” and “shortage” are used only when 
comparing current to long-run values. 

® Trescott’s statement ffiat profits also indicate a shortage of industry output is obviously 
correct, regardless of the disturbance temporarily producing profits. Profits require a current 
price greater than SRAC, which is at least as great as min LRAC. Since long-run price equals 
min LRAC, it readily follows from the negative slope of the demand curve that profits indicate 
a shortage of industry output. 
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[3, pp. 189-90] states that min-LRAC-output is a positive function of the 
wage rate, while Clark Allen [1, pp. 206-8] '‘proves’" a negative relation¬ 
ship by assuming fixed costs in the long run. Actually the relationship be¬ 
tween min-LRAC-output and relative factor prices is, in general, indeter¬ 
minate.'^ Of course, higher wages increase the capital/output ratio, but the 
output minimizing LRAC may increase or decrease. We prove this in the 
appendix and also show, as was originally stated, that, if the isoquants are 
homothetic to the origin, min-LRAC-output is independent of factor 
prices. 

As a good first approximation, therefore, the capital stock of a firm is 
positively related to the relative wage rate, for to be otherwise would re¬ 
quire a negative output effect suflSiciently large to offset the substitution ef¬ 
fect in favor of capital. The last sentence is true regardless of how the wage 
rate affects profits. Since Miller and Trescott claim that profits (losses) 
suggest the desirability of capital expansion (contraction) by existing firms, 
it is indeed fortunate that the paradox was discovered. Normally returns 
play the role ascribed by Miller and Trescott only when the paradox occurs. 
Even if a higher wage rate leads to losses, existing firms still have a larger 
capital requirement. Returns do not correctly signal the need for capital 
adjustments by existing firms. 

Higher wages increase the capital/output ratio but reduce the output of 
the industry. As Mrs. Robinson proved years ago, the wage rate and capital 
requirement of an industry are negatively related when where er is 

the elasticity of substitution [6, p. 259]. From (1) and Mrs. Robinson’s 
proof, returns are positively related and simultaneously the industry’s 
capital requirement is negatively related to the wage rate, a possibility ac¬ 
cording to Trescott, when 

(2) <r < < i7s(l — /5)//3- 

However, assuming the industry started at long-run equilibrium, (2) cannot 
hold because (r=97s(l-/5)/ft a result perhaps not immediately obvious but 
easily proved. Let X = X(L,K) be the production function; X followed by a 
subscript signify a partial derivative; and w, r, and P indicate the wage 
rate, the price of capital, and product price respectively. As is well known, 
since at long-run equilibrium w^XlP and y^XkP^ equality of costs and 
revenue implies that X^LXl-\"KXk- About min LRAC one may treat 
the production function as if it were linear homogeneous. Then cr takes the 
simpler form [2, p. 343] 

(3) (T = XlXk/XlkX. 

The ratio of factor shares becomes, 

(4) (1 - 0)/fi == Kr/Lw = KXkILXl- 

To determine the elasticity of short-run supply note that SRMC==w/Xz 

^ The fact that higher wages must reduce the output minimizing SRAC is immaterial for 
the entry question. 
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and dSRMC/d'yL^’-wXLL/iXi)^. It follows from the definition of the 
elasticity of supply that — {Xi)^/XllX. Since the production function 
exhibits ‘‘constant returns,” Xll— —KXlkIL, The elasticity of (short-run) 
supply then can alternatively be written in the form, 

(5) ^8 = L{XL)yXLKXK. 

The product of (4) and (5) equals (3), so (2) cannot hold. As the wage rate 
varies, the industry’s capital requirement and returns must change in the 
same Erection, i.e., dlLldw and dKIdw have the same signs. If higher wages 
lead to profits, a shortage of capital exists. Returns are a correct signal for 
capital adjustment by the industry. 

Does it matter that profits are not a correct entry signal by definition 
when the paradox occurs? After all, entry necessarily implies an increase in 
the capital stock of the industry, which is desirable when the industry is 
profitable. The fact that profits may be a poor entry signal is of no conse¬ 
quence if firms’ production functions are linear homogeneous (which by as¬ 
sumption is ruled out), or if capital is malleable. Indeed were production 
functions linear homogeneous, my definition of a good entry signal is mean¬ 
ingless since the long-run number of firms is indeterminate. Unlike when 
average costs are U-shaped, with constant costs the distribution among 
firms of the industry’s capital stock is a matter of indifference. If capital is 
malleable among firms, a reshuffling of capital will correct without social 
cost a temporary misallocation of capital among firms. If neither linear 
homogeneity nor capital malleability exists, when the higher wage rate- 
profits paradox occurs, efficiency requires an increase in the industry’s 
capital stock but not an increase in the number of firms.® Net capital ex¬ 
pansion must proceed by the expansion of existing firms with a simultan¬ 
eous exit of some firms. The signal for more capital fails to discriminate 
clearly between more capital in existing firms and more firms. 

The distinction between entry and capital expansion signals is important 
even in the easier to analyze case of a demand shift. An increase in product 
demand temporarily enables profits to be realized by having increased the 
industry’s output and capital requirement. Assuming no external economies 
the optimal (min-LRAC) output and capital stock of an individual firm is 
independent of product demand regardless of the form of the production 
function. In this case the signal for capital expansion in the industry is 
flashed while entry is desirable. In fact, with U-shaped cost curves and 
nonmalleable capital, efficiency requires that the increase in the industry’s 
output and capital stock be accomplished only by entry. Similarly a de¬ 
crease in demand produces losses and calls for capital contraction in the in¬ 
dustry by exit. 

Were an industry faced with a change in the supply price of capital, 
neither short-run marginal cost, output, nor price varies. As receipts are 
constant while SRATC (evaluated at new prices) is positively related to 

® Though a dynamic theory has not been presented, what may seem like a strong statement 
is essentially correct. 
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the price of capital, returns are negatively related to the price of capital. 
Again returns are a correct signal for capital adjustment by the industry as 
dIL/dr<Q and a negatively sloped demand curve assures that dK/dr<Q. 
Unlike the previous cases, however, the adjustment in the industry’s cap¬ 
ital stock is accomplished both by the adjustment of existing firms and 
entry. Normally the equilibrium number of firms and the capital require¬ 
ment of an individual firm are in turn negatively related to the price of 
capital. A lower supply price of capital leads to profits which only here 
need not discriminate between capital expansion by existing firms and 
entry because both are desirable. 

In s umm ary^ profits are a correct signal for more capital in the industry. 
Profits do not discriminate clearly between the alternative methods of 
capital expansion, entry and expansion of existing firms. Except when the 
paradox occurs, efficiency requires that at least part of the industry’s cap¬ 
ital expansion be accomplished by entry. In the paradoxical case only exis¬ 
ting firms should expand, and entry imposes a social loss. Thus a corollary 
of the paradox is that profits are not a correct entry signal. 

Paul A. Meyer* 

* The author is assistant professor of economics at the University of Maryland. He is in¬ 
debted to T. H. Mayor and J. J. Shipley for helpful suggestions. 

Appendix 

The well-known conditions for minimizing average costs, dAC/dX==^Qy 
are^ 

(1) AC = AfC; BMC/bX > 0, 

where AC=AC{X^w,r) and AfC=ilfC(Z,w,r). From the first-order con¬ 
dition the output minimizing AC satisfies the equation X^X ACjMC. To 
determine the change in min-AC-output as the wage rate varies, differ¬ 
entiate X=X ACfMC partially with respect to w. 

dX MCdAC/dw - ACdMCldw 

^ ^ ~ ACdMCldX - MCdAC/dX + MC{MC - AC)/X ’ 

Since (2) is evaluated at (1), the denominator is positive. Thus 

(20 aX/Bw I 0 as BAC/Bw % BMC/Bw. 

Though AC=MC at min-ilC-output, it does not necessarily follow that 
BAClBw^BMClBw as BAC/BXt^BMC/BX. Moreover, BAC/Bw and 
BMC/Bw may even have opposite signs for BAC/Bw=L/X>0 while 
BMC/Bw may be < 0 [7, pp. 60 ff ]. Without further restrictions it is impos¬ 
sible to state whether min-AC-output increases, decreases, or remains un¬ 
changed as the wage rate varies. 

If the production function is homothetic to the origin, min-AC-output is 

* In the appendix aJl costs are long-run costs. 
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independent of factor prices. In the homothetic case the ratio of the mar¬ 
ginal products is homogeneous of degree zero so the expansion path is a 
straight line.^° For example, is homothetic. In this case 

the first-order condition for cost minimization of any output is 

(3) Xk/Xl = F{L/K) = r/w. 

To show the independence of min-AC-output and factor prices, let L/K 
=L*. Differentiating totally, 

(4) dL/dK = X* + KdL*ldK. 

As —XkIXl, which from (3) equals — F(X*), is the derivative of L with 
respect to K holding X fixed, substituting for dLldK in (4) gives 

(5) - F{L*) = X* + KdL*fdK. 

Assuming —F{L*) 7 ^L*, separating and integrating (5) yields a solution of 
the form 

(6) K = ^(X*)C(Z), 

where the constant of integration is a function of Z, which initially was 
held fixed. It readily follows from (6) that 

(7) X = I4{L^)C{X)/K. 

Since L*—LIK by definition, and since F{L/K) in (3) is assumed to be 
monotonic, L*^F~~\r/w). Substituting for X* in (6) and (7) one gets 

(8) K = giir/w)C{X), 

X = g 2 {r/w)C{X), 

where giir/w) == <i){F~\r/w)) and g 2 {f/w) = F~“\r/w)gi{r/w ). In the homothet¬ 
ic case then AC and MC can be written as 

(9) AC = (rK + wL)/X = C{X)[rgi(.r/w) + wgi(r/w)]/X, 

MC = rKx + wLx = C'{X)[rgi(r/w) + wgi^r/w)], 

where C'(X) is dC(X)/dX. Differentiating (9) partially with respect to w 
shows that 

(10) XaiX)dAC/dw = C{X)dMC/dw. 

It is clear from (9) that the first order condition for minimizing -4C is sat¬ 
isfied when XC'(X) = C(X), so dAC/dw=dMC/dw at min-AC-output. 
Therefore, from (2') when the production function is homothetic, min-AC- 
output is independent of factor prices. In fact, one can make a stronger 
statement. Taking logarithms of (9) and differentiating partially with re¬ 
spect to either w or r shows that a change in relative factor prices shifts 

For a description of the properties of homothetic mappings, see any book on projective 
geometry. 
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every point of the cost curves by the same percentage. Moreover, the per¬ 
centage change in costs with respect to output is independent of factor 
prices. 
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Full Employment Policy and Economic Growth: Comment 

In a recent paper in this Review [4], R. R. Nelson examined the influ¬ 
ence of an economy’s potential growth rate, that is, the rate of labor force 
growth plus the rate of (labor-augmenting) technical progress, on the fiscal 
and monetary policies required for sustaining full emplo 3 anent growth. 
The question he posed was: “Is it true that if labor force growth or techni¬ 
cal progress is more rapid, a more expansionary government policy is 
needed?” [4, p. 1181]. He answered that “the faster are technical progress 
or labor force growth, the tighter must be stabilization policy” [4, p. 1187]. 
In other words, the interest rate will be higher and/or the government 
sxirplus will be greater or the deficit smaller. 

I wish to demonstrate in this note that Nelson’s conclusion with regard 
to the stabilization role of fiscal policy requires an important qualification 
if savers’ behavior is somewhat more “realistic” than the assumption of the 
constant saving-income ratio implies.^ This assumption is a convenient one 
that has seen almost universal and sometimes indiscriminate adoptions in 
growth model analysis. I do not disparage its justifiable uses. However, I 
want to emphasize that the assumption might be inappropriate when wealth 
is recognized as an important variable. This is certainly the case when 
government deficits and, hence, public debt are explicitly considered. 

Fiscal policy is applied in the long run to counterbalance the gap between 
investment and saving at full employment. The continuous saving-invest¬ 
ment imbalance on the private accounts must reflect a more fundamental 
long-term disequilibrium between demand for and supply of assets in the 
private sector. This takes place when the adjustment mechanism fails either 
because the interest rate is inflexible or because the required rate of return 
is unresponsive to changes in the interest rate. While investment depends 

^ He was not unaware of such a possibinty. There would have been no serious problem if a 
modification like this leads to no essential diange in conclusions. 
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on the producers’ desires to expand capital stock to meet expanding ef¬ 
fective demand, private saving is determined by individuals’ wishes to aug¬ 
ment their wealth for various purposes. Just as there is the desired capital 
stock in investment planning, there would be conceptually the desired level 
of private wealth in consumer budgeting. If they are not equated automati¬ 
cally through the market mechanism, the excess or shortage of demand for 
assets must be absorbed through changes in the supply of public debt in 
order that full emplo 3 anent growth be sustained. This balance must be 
maintained along the long-term growth path. This argument points to the 
important position of the wealth variable. 

Empirical evidence suggests that private saving is more responsive to 
the pace of economic growth than the constant-saving-ratio assumption 
implies. It is known that, when growth is more rapid, more saving tends to 
be called forth.^ In other words, growth is self-accommodating to a certain ex¬ 
tent. Postwar growth experiences of Western economies and Japan give 
this view a strong factual support. As we shall see below, this saving be¬ 
havior can be accounted for by explicitly considering the effect of the 
wealth variable. 

Wealth-saving interaction. The influence of wealth on private consump¬ 
tion and saving may be taken into accoimt by a simple consumption func¬ 
tion 

( 1 ) Ct = ^(1 -t)Yt + bWt, 0 ^ 1 

where C is private consumption, disposable income {t is the tax rate), 

and W private wealth. This function is consistent with a number of con¬ 
sumer-behavior hypotheses.* The simplest way to derive it is to apply the 
stock adjustment principle to private saving. Assume that there is a certain 
ratio w that individuals want to establish between accumulated wealth and 
consumption.-* Actual saving 5 is proportional to the gap between the de¬ 
sired and actual levels of wealth. Hence, we have 

(2) 5^ = (1 - t)Yt = A(^Ct - Wt\ 0 < M ^ 1 

where /z is the adjustment coefl&cient. Rewriting (2), we obtain 


(3) 


1 + <an 


(l-^t)Y, 


1 + COjti 


Wt, 


which corresponds to (1). It is easy to see from this that the sa-ving ratio 
is flexible in the short run. If income starts growing faster, 
s would rise.® Furthermore, this rise in the saving ratio is not only transient 


»Otherwise, a higher growth potential would be dissipated largely as inflationary pressures. 
Forced savings through inflation have, I believe, only limited efficacy. 

»In recent years, many writers proposed this type of a consumption fun^on, though the 
underlying reasoning among them is different. See, e.g. [1] [2] [3, Ch 6] [6] [7]. 

« We that this relatioa holds for the hoiisehold sector as a whole. Corporate saving 

is treated as part of private saving. 

® This property of the growth response of saving is noted by the authors referred to above. 
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but also permanent. Noting that private saving increases wealth,® we can 
show that in the equilibrium growth situation the saving ratio converges to 


(4) 


(ay 

1 + 


y* + 1 


where y* is the potential growth rate.^ We can readily note that s* is strongly 
responsive to y*. Indeed, there is no saving at zero growth. The rate of in¬ 
crease of s*, however, diminishes as 7 * gets larger as can be seen from the 
derivative of (4), namely 


(5) 


ds* 

dy* 


a 

"1 - 1 - uu 1 ' 

- ^7*+ 1 

L M J 


To simplify our analysis below, we assume that saving is perfectly re¬ 
sponsive so that the desired level of wealth is always realized.® Then, (4) 
reduces to 


( 6 ) 


6 ) 7 * 

1 -1- (1 -I- 6))7* 


Long-run equilibrium condition. For the production side, we assmne that 
the capital-output ratio k(^ = K/Y) is not affected by fiscal policy action so 
that we can take it as a given datum.® In addition, for simplicity, we assume 


■ We assume in this paper that the price level is constant. In other words, we disregard 
capital gains or losses due to price-level changes. 

r Y* is the sum of the growth rate of labor force and the rate of (labor-augmenting) technical 
progress, both of which ate taken to be autonomous. 

To derive (4), take the differential of (2), noting that 5= 1^. Then, 

$ = ft[aC — S]. 


Divide it throu^ by 5 to get 


5 r C C 1 

y-'J- 


In equilibrium growth, S/S—C/C’^y* and Hence, 


J - 5 * 


' M OTf ’ 



which yields (4). 

* We may note that some of the authors mentioned above assumed jtt— 1, See [2] [6], 

• With a neoclassical production function, the capital-output ratio will be the ratio of the 
capital elasticity of output to the deared rate of return on capital, the latter being an increas¬ 
ing function of the rate of interest, k will remain unchanged either because the market rate of 
interest is held constant or because the desired rate of return is insensitive to the rate of in¬ 
terest We assume that one of these holds. We should also note that our model assumes that 
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that the desired capital stock is always realized. Then, dividing the IS 
equilibrium condition, /=5+(r-G), through by F(F net output and I 
net investment), we get 

0) — = ^ = (1 - t)s + (.t-g) 


where g is the share of government expenditure in national output. Along 
the long-term equilibrium path, it becomes 

(8) Ky* - (1 — 0^* + (/ — g). 


This is the basic growth equilibrium equation that must hold if the goods 
market is to be cleared at full employment production. 

Before proceeding to examine (8), let us make some guesses about the 
parameter values. This provides a basis for checking the plausibility of our 
analysis. As regards the desired wealth-consumption ratio, we may refer 
to Spiro [6], whose finding suggests a historical value of about 5.2 in the 
United States. It is based on the estimated consumption function as well 
as direct, long-term observations of the wealth-consumption ratio derived 
from the well-known Goldsmith data. We adjust this ratio by excluding 
consumer durables and land from private wealth. Then, our estimate of o) 
becomes about 4 or somewhat less. The same set of data indicates the cap¬ 
ital stock-NNP ratio of 2 or somewhat above.^° In spite of the rough nature 
of these estimates, there has no doubt been a substantial disparity between 
0 ) and K in the U.S. economy, which might be interpreted as suggesting an 
inherently oversaving tendency in that economy. 

As a crude reflection of the U.S. experience in recent years, we may vis¬ 
ualize a hypothetical economy in long-run equilibrium for our reference 
purpose. This economy is growing at 4 per cent per annum at sustained full 
employment. We assume «=4 and k= 2. Hence, net investment is 8 per 
cent of NNP, while private saving is 14 per cent of disposable income. As¬ 
suming /=0.20, we find the following composition of national output: NNP 
= 100, C=69, G=23, J=8, and T=^20. Correspondingly, we have if=200, 
PF = 27S, and public debt=IF—A^ = 75. 

The stabilization role of fiscal policy. Let us first take up the tax rate / as 
the policy instrument while g is held constant. Substituting (6) into (8), we 
get 


( 9 ) 


tcy* = (1 - 0 


(oy^ 


1 + (1 + ^*3)7* 


+ /-g. 


the desired rate of return is independent of tax policy. Income is completely distributed to 
households and the tax is identified with personal income tax. On these points, see the last 
footnote of the paper. 

Net capital stock consists of privately owned structures (including residential), producer 
durables, and inventories. Private wealth exceeds capital stock by the amounts of outstanding 
public debt, currency outside the Treasury, and net foreign assets. 
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Our analysis below is simplified by introducing a new variable 


( 10 ) 


8 * 


y* 

1+7* 


8 *is an increasing function of 7 *- Solving (9) for /, we obtain 
( 11 ) < = w(c 8 ** + (k — (1 — g)ta)S* + g. 

One can easily see how much change is required in the tax rate as the 
potential growth rate is increased if full employment growth is to be main¬ 
tained. If we draw a graph with 8 * on the horizontal axis and / on the ver¬ 
tical axis, (11) 3 delds a parabola starting from i=g at 8*=0. Differentiating 
(11) with respect to S*, we get 


( 12 ) 


= k(1 + 2m8*) - (1 - 

- g)w 

SO that 


dt > 

* T* (1 - 

g)a) — K 

(13) 

-= 0 

d8* < 

as 6 * = 6 * = - 

2ct3K 


Thus, the parabola falls at first, reaches a minimum at 8 *=2* and then 
keeps on rising as 8 * increases. Hence, when the potential growth rate is 
low, a further increase of it will require that the tax rate be reduced, while 
when the growth rate is high, a further increase will require that the tax 
rate be rmsed. Nelson’s prescription for the tighter stabilization policy with 
faster potential growth is acceptable only at growth rates higher than the 
critical growth rate_ 7 * (=5*/(l~5*)). la our hypothetical example (w=4, 
less2, and g=0.23), 5* is 6.75 per cent and 7 * 7.24 per cent. What is impor¬ 
tant for our argument is that this cut-ofi rate of growth is not likely to be 
too low to make the former situation implausible. The tax rate is minimized 
at the cut-off rate.“ It is easy to see that the government accoimt will re¬ 
main in deficit until 8 * reaches 26* (or 7 *= 28 */(l—28*)). 

It is not difficult to explain why our conclusion differs from Nelson’s. An 
increase in the growth rate requires a proportionate increase in investment 
if K remains constant. If the saving ratio is also constant, the gap between 
the required investment and available private saving keeps widening as the 
growth rate rises. Hence, the gap must always be filled by the corresponding 
expansion of public saving, viz., the greater government surplus or the 
smaller deficit. A tighter stabilisation policy, thus, follows. In Nelson’s 
model, t must be increased by the same percentage points for a given per¬ 
centage point increase of 7 * whether the economy is growing at low or high 
rates. 

In contrast to this, if private saving responds poatively to increases in 


» t=g-aK^. In our example, {<=0.194. 



COMMUNICATIONS 


935 


the growth rate, it is quite possible that saving increases faster than in¬ 
vestment at lower growth rates where the response of saving is pronounced. 
However, saving responds to potential growth rates with diminishing force, 
while the responsiveness of investment remains xmaffected. Eventually 
saving increases at a smaller rate than investment. Fiscal policy must be 
tightened only beyond this point. Moreover, our private savers and in¬ 
vestors behave in such a way that there would be no net private saving and 
investment in the stationary state. Therefore, public saving must also be 
zero. With our given parameter values, individuals’ saving tends to exceed 
capital accumulation at lower potential growth rates so that there must be 
public dissaving or government deficits in order to absorb this excess in the 
private accoimts. The situation is reversed only at suflBlciently high growth 
rates. As can readily be seen, the required changes in t are relatively large 
only at very low or high rates of potential growth. With moderate rates of 
growth (centering around 7 *), such changes in t are small. In other words, 
fiscal policy will be active in one direction or another only when the econ¬ 
omy is subject to the very weak or strong growth potential. In between, the 
private economy can take care of itself largely on its own. This observation 
certainly tallies with our intuitive conception of the stabilization role of 
fiscal policy in the process of economic growth. 

One can, of course, use g instead of / as a policy instrument. Indeed, both 
g and t can be simultaneously altered to bring about the required adjustment 
as the potential growth rate is changed. In these cases, one finds very little 
difference from what we have studied above. In the former case, there is a 
certain critical growth rate, below which an increase in potential growth 
rates will require an increase in the share of government expenditure in 
national output and above which it will require a decrease in this share.“ 
In the second case, suppose for instance that both t and g are changed by 
the same percentage points with t—g held fixed (the case of marginally 
balanced budget). One can see that they must be raised or lowered in re¬ 
sponse to an increase in 7 * according as 7 * is higher or lower than the cut¬ 
off rate specified by (13). As rises in t and g together are a loosening of fiscal 
policy, this result is consistent with our previous conclusion.^ 

Provided that the saving behavior of the private sector is influenced by 
wealth, our analysis has revealed that, as the economy’s growth potential 
is improved (most likely through higher technical dynamism), fiscal policy 
must be more liberal at lower growth rates and more stringent at higher 

The cut-off rate of growth is deterroined by 


5* « + V«g«>(l — i) 

Kta 

which is 6,62 per cent for «»4, ic=2, and /=0.20, y* is 7.09 per cent 
^ Our analysis has been developed on a simplifying assumption of instantaneous adjustment 
of both saving and investment so as to attain the dedred levels of stocks. When there are lags 
of adjustment, they reduce saving and investment flows. It is not hard to see that our cutoff 
growth rate will be lowered only if saving adjusts more duggishly than investment. 
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rates. The switchover of policy between the two regimens is likely to take 

place at realistic rates of growth.*^ 

Kaztto Sato* 
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Costs of Medical Treatment: Comment 

The Consumer Price Index provides an approximation to the money income 
adjustment necessary to maintain an individual at a constant level of utility 
(or, more loosely, to keep real income constant). Anne Scitovsky [1], in 
comparing the costs of treating certain medical problems in 1964-65 with 
those in 1951-52, arrives at results conceptually superior to those currently 
employed for the CPI, since the latter are based on prices of medical inputs 

“We briefly consider important neglected factors that may affect our conclusion. An in¬ 
creased government defldt leads to an increase in public debt relative to output, which may 
depress the market rate of interest (on this, see [ 8 ]). It will then raise the capital-output ratio. 
Then the cutoff rate of growth 7 * will be lowered. For this influence to be noticeable, however, 
( 1 ) the market rate of interest must be sensitive to the relative volume of outstanding public 
debt and ( 2 ) the desired rate of return on capital must be responsive to the rate of interest. 
There are some grounds for doubting them. More important in this context is the incidence of 
tax policy. When firms are decision-making units independent of households (as they actually 
are) with part of tax collected at the source of income (i.e., in the form of the profits tax), the 
desired rate of return on capital determining the capital-output ratio is gross of the profits 
tax. When the profits tax rate is raised, the capital-output ratio will be lowered if the firms 
wish to realize a given net rate of return on capital (On some empirical evidence supporting 
this thesis, see Sato [5]). Hence, a lowering of the tax rate (esp. the profits tax rate) in tibe face 
of a rise of 7 * will raise k so that a lowering of 7 * will result. Finally, it is also necessary to con¬ 
sider how the private demand for wealth is influenced by changes in the interest and tax rates. 
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such as hospital care and physicians’ rates while Mrs. Sdtovsky concentrates 
on the price of medical output. 

Still, Mrs. Scitovsky’s results are not entirely satisfactory. She argues that, 
for purposes of the cost of living index, quality changes in treatment should 
be ignored on the ground that while “the fact that the present treatment is 
better will increase his [the consumer’s] welfare; it still leaves him with the 
problem of how to pay for it” [1, p. 195]. She does not recognize that, since 
the objective in constructing the index is to maintain welfare constant, the 
consumer should reduce the amounts purchased of other commodities and 
such reductions may provide the means to pay for the superior medical treat¬ 
ment. Since usually the consumer had the dioice of both kinds of treatment in 
both periods it is improper to argue, as Mrs. Sdtovsky does, that the substitu¬ 
tion was “forced.” In fact, the evidence dted in Mrs. Sdtovsky’s paper sup¬ 
ports the hypothesis that such quality changes were the result of a change in 
demand. The fee for treating a forearm fracture was higher in both periods 
when done by a specialist (orthopedic surgeon) than by a general practi¬ 
tioner. Between 1951-52 and 1964-65 the percentage of cases treated by or¬ 
thopedic surgeons increased from 60 to- 89. At the same time the fee differen¬ 
tials increased from 75 to 100 per cent [1, p. 189]. This is dearly consistent 
with a shift in demand along a supply curve and not with a shift in supply 
along a demand curve. So the claim of “forced substitution” cannot be ac¬ 
cepted. 

There is a more fundamental problem with Mrs. Sdtovsky’s approach. 
Even if, following Mrs. Sdtovsky, one restricts the definition of medical cost 
to pecuniary payments to conventionally defined medical inputs,^ one cost de¬ 
ment is missing. If a fractured hand is not set properly, additional treatment 
may be necessary at some future date. This is a type of medical cost not ac¬ 
counted for by Mrs. Sdtovsky. Similarly, when considering matemily care one 
should recognize that a change in the frequency of miscarriages constitutes an 
effective change in the cost of maternity care. 

More generally, one should ask in the beginning of a period what is the 
expected total cost of an illness. This should include the total cost of the ill¬ 
ness if it occurs, multiplied by the probability that it will occur. The impor¬ 
tance of the last element is dramatized by the case of polio. It is possible that 
the cost of treating a case of polio did increase by a factor similar to that 
indicated for the illnesses studied by Mrs. Sdtovsky. It is perfectly dear, 
however, that the total cost of polio has dropped drastically since its inddence 
has been sharply curtailed by polio vaccine.* 

In summary, it is the contention of this comment that in constructing the 
price index of medical services, an approadr more comprdiensive than Mrs. 

^ Even income tax authorities are more “liberal” since they take into account the income 
loss due to Ulnesa. Ideally one should account also for psydiic costs, for diildren’s and 
housewives* lost time, etc, 

* In this comparison, vaccination costs should not be ignored. It diould be pointed out 
that they can be incorporated quite readily in the present anal}^, but it is hard to see 
how Sdtovsky would account for them. 



938 


THE AMERICAN ECONOMIC REVIEW 


Scitovsky’s has to be adopted. The cost of an illness will fall drastically if the 
illness is not allowed to develop and this genuine fall in medical cost should be 
included in constructing the index. Similarly, improvement in the quality of 
medical treatment should be adjusted for when die price index is c^culated. 

Yoram Barzel* 

♦ The author is associate professor of economics at the University of Washington. 
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Costs of Medical Treatment: Reply 

1 . Barzel argues that the substitution of treatment by specialists for treat¬ 
ment by nonspecialists has been the result of demand and hence cannot be 
termed “forced.” He cites as evidence my own data on the treatment of fore¬ 
arm fractures which, while showing an increase in the use of specialists, give 
the appearance that the two forms of treatment (by specialists and nonspecial¬ 
ists) continued to exist side by side in 1965. I say “appearance” because in 
fact they existed side by side only in the simplest cases requiring a splint only 
(where treatment by specialists rose from zero to 31 per cent between 1951 
and 1965), while in the more complicated cases requiring a reduction (with or 
without a general anesthetic), aU cases were treated by specialists in 1965 as 
against only 40 per cent, resp. 30 per cent, in 1951. Furthermore, even in the 
splint-only cases, it was not so much the patient who chose the specialist as 
the nonspecialist who was no longer willing to treat the case. Specialization in 
medicine has become necessary as a result of the tremendous proliferation of 
medical knowledge, which makes it impossible for any one physician to master 
the whole field, much less keep up with the constant advances. In addition, 
legal considerations—^i.e., the fear of malpractice suits—^have played an ex¬ 
tremely important role both in the increased use of specialists and in the in¬ 
creased use of diagnostic tests of all kinds. While I would not rule out demand 
as a factor since there are undoubtedly patients who choose a specialist of 
their own volition, I believe the primary reason for the increased use of spe¬ 
cialists is physicians' reluctance, not to say unwillingness, to treat cases out¬ 
side their special field.^ In this sense, I believe I am justified in speaking of 

*Thjs view is supported by a recent study of xnedical care patterns under Group Health 
Insi^ce in the New York-New Jersey area [1, pp. 114-153: “In evaluating patterns of 
specialist by various population segments, it should be remembered that differences of 
apparent significance are not necssaiily indicative of consumer choice. The fact that the 
use of surgical specialists increased diarply with age is less likdy to be asodated with the 
preference of older people than with types of surgery predominating at various age levds. 
Simikrly, higher rates of specialist use in certain areas probably reflect local medical cus- 
ton^ and facilities as much as individual readents’ attitudes toward specialists. The occu¬ 
pation cat^ory of the subscriber was associated with the most conastent variations in 
iwe of spe cialist s. Differences here probably refl^ the exercise of consumer dioice.” (Italics 
added.) 
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“forced substitution.’’ Similarly, I would also call the greatly increased use of 
laboratory tests, x-rays, intravenous solution for surgical patients, etc., “forced 
substitution” since I doubt if many physicians would omit a test or medical 
procedure at the request of a patient which they felt was necessary for proper 
diagnosis or treatment or which, if omitted, might leave them open to a charge 
of malpractice. 

It is the higher cost of the admittedly higher quality care resulting from 
such “forced substitution” which I am arguing a medical care price index 
should not correct for. Conversely, I would not correct such an index for a 
decline in the quality of care when the patient has little if any choice. To dte 
an example mentioned in my article [3, footnote 3, pp. 1185-86], we found in 
our study that the rise in the average cost of treatment of otitis media was 
checked significantly by the reduction of home visits from 35 per cent of all 
ph 3 rsician visits in 1951 to 3 per cent in 1965;® if the percentage of home vis¬ 
its had remained imchanged, average costs of treatment would have risen by 
105 per cent instead of the 68 per cent they actually rose. 

2. I doubt that the problem of lower quality medical care resulting in the 
need for additional treatment in the future is very important in terms of dol¬ 
lars. Barzel’s maternity care problem can be solved by comparing, not (as we 
did in our study) the costs of maternity cases terminating in live births in 
each of two years, but the costs of all pregnancies required to produce, say, 
100 live births.® This would give us an index of the (medical) costs of produc¬ 
tion of a baby, which is a better index (since it refers to a better defined med¬ 
ical output) than the one used in our study.* If, as a result of higher quality 
care, the percentage of miscarriages was lowered in the later year, the result¬ 
ing saving would offset to a greater or lesser extent the possible higher costs 
(higher fees of specialists, costs of additional tests, drugs, etc.) of the im¬ 
proved treatment. 

3. I agree with Barzel that the type of improvement in the quality of medi¬ 
cal care represented by the prevention or significant reduction in incidence of 
a particular disease as the result of the discovery of a vaccine (he cites the 
case of polio) should be reflected in a medical care price index. This can be 
done quite readily in a cost-per-episode-of-illness index (and in a conceptually 
more justifiable way than would be possible in the BLS medical care price 
index) by deflating the index in the later year when the illness has been pre¬ 
vented by the percentage of total consumer expenditures on medical care 
which the total costs of treatment of this illness accoimted for in the base 
year, corrected by the estimated cost of the vaccine in the later year. In the 

“Many physicians do not regard the substitution of office for home visits as a decline 
in the quality of medical care, arguing that an office visit makes possible a better diagnosis 
tliflTi does a home visit. I am indined to believe that this possible advantage is more than 
offset by the greater inconvenience to the patient and the possible risk of less prompt 
diagnosis and treatment which an office vidt may entail 

* In practice, this would require pridng the treatment of a series of consecutive maternity 
patients seen by a sample of physicians. 

^This assumes, of course, that we are dealing with constant-quality babies; for the 
time being, I do not want to pursue this subject further, although I am sure that an im¬ 
provement in the quality of babies could be taken into accoimt too. 
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case of a vaccine giving lifelong protection, this cost would be the estimated 
depreciation and interest on total expenditures on the vaccine in that year. 
The rationale behind this procedure is that, except for the cost (as just de¬ 
fined) of the vaccine, prorated over the prevented cases, the average cost of 
the particular illness has fallen to zero. This procedure can, of course, be 
adapted to the situation where the vaccine, while not preventing the particular 
disease completely, has significantly reduced its incidence. 

4. I have not attempted to take account of changes in indirect costs—^i.e., 
the income loss due to illness, disability and premature death—^because, as I 
stressed in my article, our study had very limited objectives [3, p. 1182]. I 
am not sure that this type of change can or should be reflected in a price 
index. Although in recent years we have had a variety of studies of the indi¬ 
rect costs of illness, it is apparent from the most recent of these studies [2] 
that reasonably accurate, consistent estimates of such costs could not be made 
frequently enough to be used in a price index. Nor, even if it were feasible, do 
I think they should be made that frequently. Except in the case of occasional 
dramatic breakthroughs, as in the case of polio and, probably much more im¬ 
portant, the introduction of antibiotics, the effect of changes in medical prac¬ 
tices and techniques on indirect costs is probably very gradual. Furthermore, 
the problem of changing indirect costs is not unique to the medical care com¬ 
ponent of the CPI and, while it may be more obvious, I am by no means sure 
that it is more important than in some of its other components. To be consis¬ 
tent, the CPI woxdd also have to be corrected for the additional income result¬ 
ing from the man-years gained for productivity by faster transportation and 
communication, labor-saving household appliances, and frozen and other pre¬ 
pared foods, to mention some of the more important examples. What we might 
want is a separate index, prepared every three or five years, of such gains due 
to improvements in the quality of medical care, additional labor saving de¬ 
vices in the home, and so forth, with which to evaluate and possibly correct 
the CPI. 

Anne A. Scitovsky* 

* The author is senior research associate at the Palo Alto Medical Research Foundation. 
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The Role of Capital-Goods Trade in the Theory of 
Intematiotial Trade: Comment 

R. E. Baldwin has provided a valuable application of the Fisherian theory 
of interest to problems of trade and accumulation [1]. He proves that if there 
are two factors (labor and capital goods) and two products (capital goods 
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and consumption goods), all individuals have identical tastes, the fraction of 
each individual’s income saved varies directly with the interest rate and is in¬ 
variant with respect to the level of income, and the assumptions of P. A. Sam- 
uelson’s interest rate equalization theorem [3] are met, two very interesting 
propositions hold. First, that, if the per capita capital stock is not equal in 
two countries, product trade cannot remove the incentive to capital movement 
from the rich to the poor country. This is a conclusion startlingly different 
from that of Samuelson. Secondly, that product trade will ultimately equalize 
per capita capital stocks between countries, and that trade will then cease. 

Baldwin correctly points out that these results hold if an additional capital 
good is introduced as a produced factor; and that they cease to hold if a natu¬ 
ral resource is introduced as an additional factor, even thou^ a second con¬ 
sumption good is introduced so as to ensure that the number of factors does 
not exceed the number of products. 

Baldwin, however, does not appreciate that, if an additional consumption 
good is introduced in his model, without a natural resource being introduced 
simultaneously as an additional factor of production, his results equally cease 
to hold. Suppose that there are two consumption goods (say cloth and food), 
which are tradeable, and that the capital good is either traded or is product 
by each country to meet its own requirements. We retain all the other as¬ 
sumptions that Baldwin makes. In the current period, trading in doth and 
food equalizes product prices, rentals and wages. In Baldwin’s model, the ex¬ 
pected rental in the next period assodated with any given levd of investment 
is that which would prevail if in that period only consumption goods are 
made. If the factor endowments of countries are suffidently dose, entrepre¬ 
neurs will e:^ect each country to make both cloth and food and to trade in 
the next period. They will therefore ako expect that factor proportions in each 
industry will be the same in all countries, and that rentals will be equalized.^ 

Once the expected rentals are equalized between countries, so will the ex¬ 
pected interest rates, as these interest rates equal the expected rental as a per¬ 
centage of the current price of a capital good. There will thus be no incentive 
for international capitd movement though per capita capital stocks are tm- 
equal. The same fraction of income will be saved in all countries. This process 
will be repeated from period to period until the expected interest rate declines 
to the level consistent with zero savings. At this st^e per capita capital stocks 
need not be equalized. If the fractions of income devoted to cloth and food 
are the same whatever the levd of income, the capital-rich countries will ex¬ 
port the more capital-intensive of the two commodities; but if the income- 
elasticity of demand for the capital-intensive good is Mgh, these countries 
may export the labor-intensive good. 

Baldwin’s results thus hinge crucially on the assumption that there is only 
one consumption good; it is thk assumption which entails the conclusions that 
the expected interest rate must be lower in a capital-rich than in a capital- 

*This does not happen in Baldwin's analyas where there is only one consumption good, 
because when it is expected that this good alone will be produced in each country in the 
next period it must also be expected that there wfll be no trade; and with unequal per 
capita capital stocks in different countries, rentals will be expected to vary between coun¬ 
tries inversely with the levds of per capita capital stocks. 
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poor country, and that there is a unique level of the per capita capital stock 
consistent with zero savings. 

Therefore Baldwin’s model is an inadequate guide to a real world charac¬ 
terized by a multiplicity of consumption goods. It is thus not possible to agree 
with Baldwin when he concludes t^t, in view of the declining importance of 
natural resources as a source of comparative cost differences, per capita capi¬ 
tal stocks will tend to be equalized between trading countries. 

It may be emphasized that in Baldwin’s model an incentive is left for funds 
to move between countries even when factor prices are equalized, because ex¬ 
pected rates can diverge and are supposed to govern international flows of 
funds.® In contrast, in Samuelson’s model, factor price equalization necessarily 
leads to interest rate equalization, as the interest rate is the current rental as a 
percentage of the current price of a capital good. 

An important implication of the difference in the interest-theoretic assump¬ 
tions of Baldwin and Samuelson is that, in Baldwin’s model, the opening up of 
trade between a capital-rich and a capital-poor country may actually widen 
the gap between the rates at which investible funds are traded in these coun¬ 
tries. With identical tastes, the pre-trade expected interest rate will be higher 
in the capital-poor country. Suppose that both coimtries make both goods 
when trade is opened up. If investment in each country remains at the pre- 
trade level, the price of capital goods will rise (fall) in the capital-rich (capi¬ 
tal-poor) country. The rentals expected to prevail in each country in the next 
period do not change when trade is opened up, for entrepreneurs assume that 
in the next period both coimtries will make only the consumption good and 
that there w^ be no trade. The expected interest rate will therefore fall (rise) 
in the capital-rich (capital-poor) country. The level of investment may be re¬ 
duced in the capital-rich coimtry, and this will raise the expected interest 
rate; the cut in investment cannot however be so large as to restore the ex¬ 
pected interest rate to the pre-trade level, if future consumption is not an infe¬ 
rior good. In the capital-poor country the level of investment will certainly be 
hi^er, as Baldwin points out; and while the expected interest rate may there¬ 
fore fall below the pre-trade level, a rise in the expected interest rate due to 
trade being opened up is possible. 

Finally, Baldwin’s statements that 'trade models that follow the traditional 
assumption of excluding international movements of capital funds invariably 
(our italics) are set up entirely in static terms,” and that the possibility of net 
savings and hence of trade in capital goods is ruled out, require amendment. 
The present author has analyzed the effects of accumulation on the terms of 
trade when trade is balanced, taking trade in capital goods into account. [2]. 

V. K. Ramaswami* 

* The author is Economic Adviser, Ministry of Finance, New BelhL He had the benefit 
of ciiscussion with Paul Samudson and Jagdish Bhagwati Baldwin kindly provided hdpful 
comments on earlier draftSr 

“Baldwin’s actwd interest rate is defined, on the other hand, as the rental in a period 
as a percentage of the price of a capital good in the previous period. As he points out 
correctly, factor price equalization wBl lead to the equalization of this actual interest rate; 
however, mtemational capital flows are assumed to be governed by differences in expected 
rather than actual interest rates. 
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The Role of Capital-Goods Trade in the Theory of 
International Trade: Reply 

Dr. Ramaswami’s analysis of the case in which there are two consumption 
goods together with a single capital good and a given labor supply is a very 
useful expansion of my simple growth model. When complicating the commod¬ 
ity side of the model by introducing two consumption goods, I had also com¬ 
plicated the factor side by adding a natural resource factor. Since this gives 
each country fixed supplies of two immobile factors, the attainment of similar 
factor ratios is unlikely to be achieved no matter what the nature of the sav¬ 
ings function is. However, as Ramaswami points out, if only the extra con¬ 
sumption good is added and the previous assumption concerning savings is re¬ 
tained, it is also possible to reach a stationary state in which factor ratios dif¬ 
fer. It should be noted, however, that the savings assumption on which this 
conclusion rests is a very simple one. A more general assumption along Fishe¬ 
rian lines is that per capita savings are a positive function of both the interest 
rate and the level of per capita income. Under this assumption the stationary 
state position in the Ramaswami case is again one in which factor ratios are 
equal among countries, since with identical tastes among countries it is possi¬ 
ble for interest rates to be equal and savings to be zero only when per capita 
incomes are identicaL 

Ramaswami also ri^tly points out that capital flows will not take place in 
the two consumption-goods case as long as “factor endowments of coimtries 
are sufficiently close.” Capital movements actually will prevent the divergence 
between these endowments and thus per capital income leveb from exceeding 
certain limits. For example, under the assumption that the savings fraction 
rises as per capita income increases, the initially richer nation in a two-coun¬ 
try model will accumulate and grow at a faster rate. A point will eventually 
be reached where the capital-scarce country produces only the least capital- 
intensive of the three commodities. From that time-period onward, capital will 
flow from the capital-rich to the capital-poor country in order to prevent the 
marginal productivity of capital in the latter country from exceeding its level 
in the capital-rich country. In other words, as commodity trade alone fails to 
maintflln interest equalization, capital flows take place and serve to reduce the 
per capita income disparity. 

There are many other ways in which such a model can be usefully enriched. 
The nature of the possible paths toward equilibrium, which Ramaswami dis- 
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cusses and which Professor Leontief [1] also considered earlier, seems an 
especially interesting line to explore. The main point I wished to make in the 
original note and to reemphasize here is that trade models in which capital ac¬ 
cumulation occurs and in which commodity-exchange involves both consump¬ 
tion and capital goods should replace the standard static models as the basic 
point of departure for analytical exercises in trade theory. 

Robert E. Baldwin* 

♦The author is professor of economics at the University of Wisconsin. 
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Rational Choice and the Patterns of Growth in a 
Monetary Economy; Comment 

M. Sidrauski [1] claimed that: “in a growth model in which utility 
maximizing families are the basic economic unit of the system, the long- 
run capital stock of the economy is independent of the rate of monetary 
expansion. A rise in the rate of monetary expansion . . • does not affect 
steady state consumption.” This conclusion seems to be at variance with 
the implications of my growth model [2] that: “the proportionate rate of 
growth of the money supply affects Ae long-run equilibrium capital in¬ 
tensity. A rise in the former will produce a permanent increase in the latter. 
In this manner the long-run marginal product of capital is negatively re¬ 
lated, and the long-run real wage is positively related, to the proportionate 
rate of growth of the money supply.” What accounts for the difference 
between us? 

Our models differ in several respects. First, mine contains three assets: 
money, capital, and bonds whereas his contains two assets: money and 
capital. Second, I postulated independent saving and investment functions 
and assumed that investment plans are always realized. He followed the 
neoclassical nonmonetary tradition and assumed that saving and invest¬ 
ment plans always coincide at every moment of time. Third, I assumed that 
the rate of price change is positively related to the excess demand for goods. 
He assumed that prices change so quickly as to produce a zero excess flow 
supply of money, or excess demand for goods, at every moment in time. 

In this Comment I prove that the assumption of instantaneous adjust¬ 
ment is necessary for the conclusions of his model. The attempt by utility 
maximizing families to optimize over infinite horizons is not sufficient to 
produce monetary neutrality in long-run equilibrium. Were he to relax the 
assumption of instantaneous adjustment in the money market (or its dual, 
the commodity market) and allow the existence of forced saving, 
then nonneutraJity would follow. This is not the only way to produce 
monetary nonneutrality in the long run. In my article [2, p. 462, note 12] I 
proved that one of two conditions is sufficient to produce monetary non- 
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neutrality in the long run; Either there must be a real balance effect in the 
savings function in long-run equilibrium^ or it must be assumed that mar¬ 
kets do not clear instantly. I shall confine myself to an examination of his 
model and indicate how the introduction of a finite speed of response and 
the existence of forced savings implies monetary nonneutrality within the 
context of his model. Deflationary periods will not be considered since they 
may not be compatible with the assumptions of full employment. 


1. The Original Macro-economic ModeP 

His macro-economic model consists of five equations which are reduced 
to two differential equations in k the ratio of capital to labor and tt the 
expected proportionate rate of change of the price level. Let D be the oper¬ 
ator d/dt. The first equation is the adaptive expectations equation (31) 
relating the expected to the actual proportionate rate of change of the price 
level Dp/p. 

(31) Dt = b(Dp/p — ff), 6 > 0. 


The quantity of real balances per worker M/pN is equal to the quantity 
demanded, where M is the stock of outside money, p is the price level and 
N is the size of the labor force. Along his derived optimal growth path, the 
quantity of real balances demanded per worker depends upon the ratio of 
capital to labor kj the proportionate rate of change of the money supply $ 
and the expected proportionate rate of change of the price level t. Equation 
(38) states that the supply of, and demand for, a stock are equal. 


(38) 

(35) 

(36) 


M 

'Jn 

DM 

nr 

DN 

nr 


= 6, t) 

= 6 constant, 

= n constant. 


A crucial equation accounting for the differences in our results is (38) or 
(39) which states that all markets are always in equilibrium in a monetary 
economy when prices are rising. By Walras’ Law in a two-asset model, 
the excess demand for goods must equal the excess flow supply of money. 
Equation (39) implies that people are holding their desired stocks of money; 
and (38) implies that desired savings equal actual savings. 

Aggregate demand per worker consists of investment per worker plus con¬ 
sumption per worker. The former is Dk+{u+n}k where u is the rate of 

* Tobin [3 ] obtained noneutrality by assuming that a real balance effect exists in the savings 
function. If the labor force in his modd were constant, there would be no real balance effect in 
his savings function in equilibrium; and monetary neutrality would prevail. Although his 
model may be dynamically unstable, it can be made stable by introducing an adaptive ex¬ 
pectations equation with a sufficiently low speed of adjustment. 

* I use his notation and equation numbers. Variants of his equations have alphabetic suffixes. 
Other equations have alphabetic indexes. 
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depreciation and n is the growth of the labor force. Along his optimal growth 
path, the desired consumption per worker c is a. function of k, tt and B, 
Specifically, in the neighborhood of equilibritim desired consumption per 
worker is: 

C == C(k, By t), Ck > 0, > 0, + Ca- = 0. 

Equation (39) states that actual capital formation is identically equal to 
output less planned consumption. 

(39) Dk = y(k) — (u + n)k — c(k, B, w). 

Take the time derivative of (38) and use the adaptive expectations equa¬ 
tion (31). Then, the equality between the supply of and demand for real 
balances per worker implies that: 

1 Mk Mr 

(40) B — TT n - Dw = — Di H- Dir, 

b m m 

If the dynamic system (39)-"(40) is stable, then k converges to ife* and t 
converges to tt*. Then, Dk = Dir=^0 and long-run equilibrium is described 
by equations (A) and (B). The former is derived from (40) and the latter is 
derived from (39) and (A). 

(A) X* = 0 » 

(B) y(k*) = (« + ft)k* + c(k*y BfB — n). 

Several conclusions follow. First, the proportionate rate of change of the 
expected price level is equal to the proportionate rate of change of the money 
supply per worker. Second, the actual and expected proportionate rate of 
change of the price level are equal. Since ir is constant at ir*—B--n, the 
adaptive expectations equation implies that ir*^Dp/p, Third, monetary 
neutrality must prevail in long-run equilibrimn since c^’^-cir—dcfdd^O and 
no other term in (B) contains monetary variables. In long-run equilibrium, 
output per worker and consumption per worker are independent of the 
rate of monetary expansion. 


n. The Effects of Allowing Forced Saving 

Suppose we use his micro-economic analysis to obtain demand functions, 
but assmne that the money market (or its dual, the goods and services 
market) does not come into equilibrium instantly and forced savings are 
possible when prices are rising. Then, nonneutrality will be implied by the 
resulting model. 

Families continue to have expectations of price changes and desired con¬ 
sumption along a family’s optimal growth path is:* 

* Along an optiinal growth path, the quantity demanded per worker of real consumption, 
real cash balances, and real capital are functions of the impHdt price of consumption, the ex¬ 
pected rate of price change, the rate of monetary transfers, and total asset holdings. We may 
therefore express the quantitiea demanded per worker of real consun^tion andreal cadi balances 
as c^c{ky 0, t) and in^in(k, «■). These equations are valid at all points on the optimum path 
and express quantities demanded Condition is not valid at all points on the path. 
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c = cijk^ 6, t), cjt >0, €e> 0, Cr < 0. 

Desired real balances per worker, by the same analysis, is; 

m = m(Ji^ 9, x), Mk >0, < 0. 

Each family selects its desired c and m on the basis of the optimizing 
procedure described by Sidrauski, However, he is concerned with a mon¬ 
etary economy where price expectations are not held with certainty. This 
is the meaning of the adaptive expectations equation with a value of ‘^b” 
sufficiently small to guarantee stability. Equation (39) excludes forced 
savings; a situation where people do not automatically save the desired 
amount. It seems incongruous to exclude forced savings from a monetary 
economy with adaptive expectations. The alternative to his procedure is to 
assume independent saving and investment functions and to examine the 
implications of this assumption for a growth model. 

Assume that the proportionate rate of change of the price level Dp/p is 
proportional to excess aggregate demand per worker. The factor of pro¬ 
portionality 7 is finite and strictly positive, and is the speed of adjustment 
in the goods and services market. By Walras’ Law in a two-asset model, 
the excess demand for goods must equal the excess flow supply of real bal¬ 
ances. Assume that the excess flow supply is proportional to the excess stock 
supply and is of the form: 

A[log M/pN — log m(kf By v)], 

A variety of other forms would serve our purposes equally as well. Then, 
the equation determining the rate of price change is (38a). Portfolio balance 
is assumed to be the necessary and sufficient condition for price stability. 

(38a) EL L = ^([log M/pN - log m{k, 0, x)]. 

P 7 

Sidrauski’s (38) is a special case of (38a) when the speed of adjustment is 
infinite. The right-hand side of (38a) is desired investment per worker less 
desired savings per worker. “Disequilibrium” dynamics are explicitly 
stated in (38a); and the driving force behind inflation or deflation is the ex¬ 
cess flow supply of, or demand for, real balances per worker. 

Take the time derivative of (38a) and use the adaptive expectations equa¬ 
tion (31). Equation (40a) is derived. 

^ ^ 1 PDV “1 r mr mjc “I 

(40a) —- VDir\^h\e - ir - n - Dt - Dk\ 

7L^ JLJ w ffi j 

When 7 is infinite (40a) implies Sidrauski’s (40). Following him, suppose 
that the dynamic system is such that k converges to k* and w converges to 
IT*. Then, Dk^Dv^O and equation (A) is again derived. Regardless of the 
speed of response in markets, in long-run equilibrium the expected rate of 
price change is equal to the growth of the money supply per worker. Given 
the adaptive expectations equation, the actual rate of price change Dp/p 
will be d^n in equilibrium. 
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The second equation is Walras’ Law: The excess supply in all markets is 
always zero- Equation (38a) refers to the excess flow supply of real balances 
per worker. Hence, this excess flow supply is equal to the excess demand for 
goods per worker. Walras’ Law is: 


(39a) 


1 Dp _ I S 


where I/N is desired investment per worker and S/N is desired savings per 
worker. It is clear from (39a) that an infinite ^ implies that ex ante savings 
and ex ante investment are always equal. Sidrauski’s model is implied by an 
infinite y and is a special case of (39a). In this formulation, inflation implies 
the simultaneous existence of excess aggregate demand and deflation im¬ 
plies the simultaneous existence of excess aggregate supply. 

The outline of my proof concerning monetary nonneutrality can be pre¬ 
sented very simply. In equilibrium, equation (A) must prevail. Substituting 
(A) into (39a) we obtain: 


(39b) 



When the speed of response y is finite, variations in the rate of monetary 
expansion per worker (^—w) must produce corresponding changes in 
planned investment less planned savings per worker. If I and 5 were exclu¬ 
sively functions of k, then the capital labor ratio k must adjust to create the 
appropriate inflationary or deflationary gap. Monetary nonneutrality re¬ 
sults in the long run. Implicitly Sidrauski assumes an infinite y: planned sav¬ 
ings and investment are brought into equality with a zero lag. Variations in 
$—n have no long-nm effect upon I/N-—S/N) and monetary neutrality 
would prevail if I and 5 were functions only of real variables. A complete 
proof of these heuristic comments follows. 

Assume that the actual rate of capital formation DK is a linear combina¬ 
tion of desired savings and desired investment during inflationary periods. 
For example, when plaimed investment exceeds planned savings, there is 
both some forced saving and a frustration of some planned investment. This 
assumption is: 


DK I S 

(C) -= X-h (1 — X)— j 

K N N 


Dp 

where 1 > X > 0 when-> 0* 

P 


Substitute (39a) into (C) and obtain (D): an equation for actual invest¬ 
ment per worker. 


(B) 


DK Dp S 


Desired savings per worker (in terms of the flow of output) is output per 
worker less planned consumption per worker: y(k)-'c(ky ir, B). Actual in¬ 
vestment per worker is: 



COMMUNICATIONS 


949 


DK X Dp 

(Dl) — =- ^ + y{k) - c{k, TT, e). 

N y p 

The identity relating the growth of the capital labor ratio Dk to actual 
investment per worker DK/N is: 

DK 

(E) Dk = - (w + n)k. 

Substitute (Dl) into (E) and obtain (El). 

(El) Dk ^ - - + y{k) — c(k^ Ty 6) (u + n)k, 

y P 

Substitute the adaptive expectations equation into (El) and derive (E2). 

X rDv 1 

(E2) Dk = — + TJ + y(k) - c(ky X, ^) - (« + 7i)k. 

Equations (40a) and (E2) are the basic differential equations of my gen¬ 
eralization of Sidrauski’s model. The first equation is a behavioral one 
which states that the rate of price change is proportional to the excess flow 
supply of real balances per worker. Equation (E2) is based upon three re¬ 
lations: (1) Walras’ Law states that the excess flow supply of real balances 
per worker is always equal to the excess demand for output per worker. (2) 
Actual investment per worker is a linear combination of planned investment 
and planned savings. (3) There is an identity between the change in the 
ratio of capital to labor and actual investment per worker. Deflationary 
periods are not considered, since the full employment assumption may be 
violated. 

When the dynamic system containing (E2) is stable for fixed expectations 
(i.e., for a fixed x) then in the neighborhood of equilibrium, 

d(Dk) 

(F) = y(k) — Ck— (« + n) < 0. 
dk 

Displacements of k from the equilibrium tend to be corrected. Using sta¬ 
bility condition (F), the long-run nonneutrality of money can be demon¬ 
strated for a positive value of (X/y). 

In long-run equilibrium D^=Dx=0 and the value of x is given by (A). 
Then equation (39c) is satisfied. 

(39c) -(6- n) = c(k*y d,d-n) + (u + n)k* - y(k*). 

y 

When (X/y) is positive, then variations in the constant rate of monetary 
expansion will affect the long-run equilibrium capital intensity k*. Differ¬ 
entiate (39c) with respect to 6 and solve for dk*/d6. Equation (G) is derived: 
The final step in the proof. 
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^ (x/7) — (c$ + ct) 
dd Ch + {u 4“ w) — y\k) 

Stability requires that the denominator be positive (see F). Long-run 
monetary neutrality requires that the numerator be zero. In Sidrauski’s 
model, X /7 was implicitly zero and (ce+Cr) was explicitly zero. Hence 
he found that the long-run capital intensity is independent of the rate 
of monetary expansion. When the speed of response y is finite and forced 
savings can occur (i.e., X is positive), a very different conclusion emerges. 
Even if desired consumption per worker is independent of the rate of 
monetary expansion (i.e., c«+^==0), which is the most favorable case 
for Sidrauski, the rate of monetary expansion is not neutral in the long run. 
The value of dk*/d6 is strictly positive. 


(Gl) 


dk* _ X 

dd y\ch + («^ + w) — y(^)] 


The argument concerning nonneutrality applies a fortiori to the case where 
c is affected by 0 in the long run. 

A rise in the rate of monetary expansion will raise the long-run equilib¬ 
rium capital intensity. This completes the proof that, even within the con¬ 
text of his model, the long-run equilibrium values of the real variables will 
be affected by the rate of monetary expansion when (1) there is a finite speed 
of response in the goods and services market, and (2) there is forced savings 
during inflationary periods. These conditions are sufl&cient to produce 
nonneutrality. 

Price stability exists if, and only if, there is portfolio balance. When there 
is secular inflation, the rate of capital formation exceeds that desired by 
households. The time path of the capital stock in this single good economy 
only coincides with that desired by households when price level stability 
exists. The conclusion of this analysis is that it is not a matter of indifference 
to society, in either the short run or the long run, what proportionate rate 
of change in the money supply is chosen by the monetary authorities. 

Jerome L. Stein* 

* The author is professor of economics at Brown University. 
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Drafted or Deferred: Practices Past and Present. By Albert A. Blum. Ann 
Arbor: Graduate School of Business Administration, University of Mich¬ 
igan, 1967, Pp. xii, 27S. $8.00. 

Why the Draft? The Case for a Volunteer Army. Edited by James C. Miller 
III, contributions by David B. Johnson, Cotton M. Lindsay, Mark V. 
Pauly, Joseph M. Scolnick, Jr., Robert D. Tollison, and Thomas D. 
Willett, with an Introduction by Senator Edward W. Brooke. Baltimore: 
Penguin, 1968, Pp. 197. $1.25. 

It is interesting to view these two books about the recruitment for armed 
forces as companion pieces. The first, by Albert A. Blum, is largely a historical 
account of the experience with selective service in World War II. It is well 
documented with government records and letters and memoranda from private 
files. While written in uncontroversial style, its sympathies readily become 
dear, as much by the questions not asked as by those considered. World War 
II was apparently a ‘^good” war, and those who helped us prepare for it by 
giving us our first peace-time draft and those who tried to mold the regula¬ 
tions to the needs of winning the war were the good guys. There is little 
sympathy for the old-time isolationists who sought to limit our armed forces 
by taking up the cudgels for various spedal groups, induding, particularly, 
fathers and farmers. 

The book is a work of history; it contains no economic analysis. It may 
be interesting and instructive to those who wish nostalgically to recall what 
they were doing in the various agendes in Washington, particularly the Army, 
Navy, and War Manpower Commission, or to be told what was going on 
behind their backs wMe they were at the Front. The controversies among 
the regulators and their various agendes as they argued about how many 
and whom to draft and by whom and how deferments and even reassignments to 
dvilian life were to be dedded, are really something to contemplate. At one 
time, as a method for determining deferment of farmers, a “war unit ^stem” 
was set up in whida ‘‘taking care of one milk cow, for example, was counted 
as one unit and used as a basis for other measurements. ITiree beef cows, 
forty turkeys, five acres of com, all were the equivalent of work with one 
milk cow. ... In order to be deferred a farmer at first was supposed to work 
on 16 farm units; but the number of units changed often as rc^t of political 
pressure” (pp. 77-78). A detailed table explained the number of animals 
or acres to one war unit for a wide variety of agricultural commodities, 
along with “conversion factors.” 

One does get a view of certain imfortunate practices such as appeals for 
deferments and even the assignment of soldiers' for work where low wages 
or bad working conditions made the supply of labor inadequate. One also 
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saw the occasional use of the draft or threat to use it in efforts to break 
strikes. And one witnesses arguments in favor of universal military service, 
which would draft workers for nonmilitary activity as others were drafted 
for the Armed Forces, and counterarguments that this would be “undemo- 
aatic.” 

The question of pay or remuneration for servicemen as an inducement for 
entering the Armed Forces hardly comes up except in an epilogue dealing 
with the current situation, where high salaries are endorsed. It is perhaps 
interesting to note that among the original sponsors of conscription, the 
civilian group urged a token salary of $S.OO a month for draftees; the mili¬ 
tary preferred equal pay for “all soldiers in the same grade” (p. 8). 

Blum makes diort sMft of volunteers. After pointing out that the Army 
and Navy in World War II attempted to limit voluntary inductions, he 
writes, “Volimteering for induction, like enlistments, proved to be a weak 
link in the chain of proper manpower mobilization during the war. It was 
ea^ and it appeared to be democratic. But volunteering during wartime is 
really an mdemocratic way of mobilizing an army since it places the burdens 
of service unfairly on the most patriotic. It is also most disruptive to our 
economic life during wartime” (p. 100). Blum concludes, “when war dis¬ 
appears as an instrument of national policy, then the draft will disappear as 
an instrument of national manpower policy—but, unfortunatdy, not before” 
(p. 229). 

Why the Draft? should have considerably greater appeal to economists. 
Put together, apparently hastily (by past and present Univeraty of Virpnia 
students in economics and one in political science now generally beginning 
their academic careers), the work is in large part a polemic for extending the 
principles of a market economy to the recruitment of our Armed Forces. It 
has the recommendation of Mlton Friedman, who is credited generally for 
many of the central ideas; and of John Kenneth Galbraith, to whom the 
jacket ascribes the quotation: “This fresh view is exceedingly wdcome and 
I, for one, hope it will be hi^y influential.” It should be, althou^ it is a 
pity that further editing did not improve the work stylistically and remove 
dirill tones which will put off some readers. 

The economic arguments are not generally original but they may well 
prove persuasive to many who face them with an open mind for the first 
time. Pauly and Willett, in the discussion of the burden of National Defense, 
make dear that conscription is a heavy implidt tax on draftees and “rductant 
volunteers” who join fte forces with the Draft Board breathing down their 
necks. This tax may be conceived as rdating to both what the draftee sacri¬ 
fices in actual remuneration as the result of lower pay in the Armed Forces 
than in dvilian employment and to the money value of his sacrifice in bang 
forced into military service if he would prefer to stay a dvilian even if the 
remuneration for &e two types of activity ware the same. Citing figures of 
Walter Oi and Friedman, Pauly and Willett suggest the implidt tax based 
upon diffaence in pay as about 32 pa cent and the total tax in the naghbor- 
hood of 50 pa cent of dvilian income. 
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There may be some question about these particular figures; military pay 
scales have been rising and special benefits including those in combat zon^, 
broadly defined, are substantial. Further there is a conceptual problem. Pauly 
and Willett have followed others in relating the total tax to the difference 
between military pay and what it would take to induce an individual to 
volunteer for notary service. Thus, with military pay, in their example, 
$2,102 per year, dviUan pay $4,000 per year, and the amoimt necessary to 
induce voluntary enlistment $5,000 per year, they calculate the effective tax 
rate as ($5,000 minus $2,102) /$4,000 = 72.S per cent. The difficulty is 
that this confounds an income effect involved in offering a draftee the pay 
necessary to induce him to volunteer with the correctly computed additional 
money tax on his $4,000 of civilian income, which would leave him indifferent 
between (1) being drafted or (2) paying the tax but rmaining a civilian. 
The latter measiure would generally be less. 

Whatever the precise measure, however, the authors are certainly correct 
that draftees and “rductant volunteers” are victims of a substantial implicit 
tax, difficult to justity in terms of any principles of equitable taxation. Evi¬ 
dence for this, as the authors point out, may be foimd not only in the dearth 
of true volunteers at current remuneration, but in the arguments of supporters 
of the draft that turning to a volunteer system would prove “expenave,” for 
the expense would reflect the cost now being met involuntarily by draftees. 
The economic advantages of a volunteer system of recruitment involve most 
of the advantages that economists know well are offered by freedom of choice 
within the framework of a market mechanism. With a volunteer system and 
a reasonably functioning market we need no longer be concerned with prob¬ 
lems of deferment and exemptions. Those who have more to contribute in 
civilian life would presumably be receiving more in civilian life and would 
turn down the relatively poorer opportunities in the military. Those who 
prefer education to military service would be free to exercise that choice, 
subject only to the added taxes they or their parents mi^t pay and the 
opportunity cost of military remuneration. The repugnant practice in a free 
society of prying into individuals’ beliefs to find out if they are “truly” con¬ 
scientious objectors could be eliminated as the conscientious objectors too 
would have to pay the price of their choice, however principled, only in terms 
of foregone milit^ earnings and the taxes for the military forces which their 
country maintains. 

And there would be gains for the Armed Forces thonselves. They would 
have employees who preferred the work. Discharge would become a sanction 
readily applicable for unsatisfactory performance, rather than a sought-for 
escape. They would be better guided in rational use of thdr own resources, 
recogniring the true cost of manpower, and hence less likely to scpiander it 
in make-work or foolish use of skilled labor. They mi^t also expect, with 
better pay and the better workii^ conditions they would be induced to pro¬ 
vide in thdr competition with any other employer, much greater re-enlistmoits 
and hence use of trained personnel rather than allocation of a great deal of 
time and effort to training of recruits. 
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Oq the political dedsion-making levd, a voltinteer system might have some 
substantial advantages. Many of^nents of the war in Viet Nam may prop¬ 
erly blame its long diiration on the fact that its true cost was understated, 
in considerable part because of failure to measure the implicit tax paid by 
conscripts, and, what is worse, met largely by the relatively poor and young 
and poHtically uninfluential, rather than the main body of older and wealthier 
middle and upper classes who might have put a stop to it if they bad been 
forced to meet the cost themselves. It mi^t have been sooner than February 
23, 1968 that the Wall Street Journal would have questioned the value of 
remaining in Viet Nam and warned “the Administration ... to recognize 
that no battle and no war is worth any price, no matter how ruinous.” 

Other sections of the book are uneven but tell an interesting story. One 
may be particularly impressed by Scolnick’s account of the experiences of 
Britain and Canada with volunteer Armed Services, arguing that other coun¬ 
tries with language and political institutions common to our own have found 
volunteer forces generally preferable. The chapters by Lindsay, indicating 
the general reliance on volimteer forces through almost all of our history 
until World War I, are particularly striking. Most noteworthy are the ob¬ 
servations that while the highlights of Civil War experience in recruitment 
which we usually recall are the draft riots which almost tore the North apart, 
almost the only successful recruitment during the Civil War, and the great 
bulk of it, was done by obtaining volunteers. The chapters by Tollison remind 
us of some of the hypocrigr of concern with racial balance in a volunteer 
army when many of ttose who would be fredy volunteering at higher pay 
are now forced into that same army under conditions of some of the worst 
exploitation, in the literal sense of that term, to be found in our society. He 
also ofiers telling arguments against the concern that a professional army 
of “mercenaries” mi^t be more destructive of democratic governments. The 
historical fact, we are reminded, is that from Napoleon’s day on, armies of 
conscripted e^sted men, led by professional or “mercenary” dBcers have 
destroyed danocratic regimes. Greece and Argentina, it is suggested, are two 
relevant recait examples. The danger of military coups and revolts seems to 
stem from the (fficer classes, and they are essentially “volunteers” in any event. 

The case for the volunteer army does seem overwhdming. In an early 
chapter, Johnson “demolishes” the various alternatives: selective service, 
national service, and a lottery system. And Miller, in conclusion, points out 
some of the techniques for accomplidiing the transition: “immediate raise 
in pay for first-term enlisted recruits,” “improved working mnHi’tions for 
miltary personnel,” “more energetic and aeative recruiting polides,” “econ¬ 
omy in the use of military personnel,” “a date set for the termination of 
conscription with its posrible future use tied to an act of Congress,” and 
“a wdl-tndned volunteer reserve.” 

This reviewer is convinced that a volunteer system is a most effident, 
equitable, and generally desirable method of recruiting armed forces. He 
has been so convinred for some time and would indeed argue againcf a draft 
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even in the unlikdiy case of need agsun for mass armies as in World War 
n. On this latter point, paradoxically, Blum’s presumably sympathetic ac¬ 
count of World War II Sdective Service experience leaves me more convinced 
than ever of the need to do away with the draft. 

A few difficulties, however, may be worthy of further attention. For one 
thing, it will have to be recognized that the added bu(^etary cost of a volun¬ 
teer army could indeed be conaderably greater than the implicit tax now 
paid by draftees, if the Armed Forces prove unable to establish sufficiently 
differentiated pay scales. For in that case huge numbers of volunteers would 
receive a “rent” which would make their own pay far more than that neces¬ 
sary to induce them to volunteer. 

But second and potentially more serious is the paradoxical possibility that 
the lesser real cost of a volunteer army will make it more dangerous. One 
may well have a concern that one’s government will be more inclined to get 
involved in foreign adventures—^as the world’s policemen, in common par¬ 
lance—^if it is not inhibited by the immediate cost of an inefficient army of 
conscripts. This cost in a democracy may be not only economically but 
politically high as witness, perhaps, the launching of political crusades against 
the Johnson Administration just when college students, in 1968, began to 
face the imminence of conscription for an unpopular war at the end of thdr 
undergraduate studies. But with a volunteer system, may it not be possible, 
particularly in a country as large and wealthy as otnrs, where the needs for 
Armed Forces are relatively small, to find a small minority of the population 
with the taste for adventure, combat, and perhaps brutality, who could prove 
a ready instrument of a dangerous and adventuresome fordgn policy. In flie 
best of nations, after all, there may be many sadists of storm troqier men¬ 
tality. Would a system of self-selection at not necessarily much greater pay 
than we have now result in such an army? Adventuresome leada^ could use 
such an army as they wished with rdativdy little economic cost—such volun¬ 
teers would not require great pay—^and with the main body politic rdativdy 
unconcerned. 

Yet such a situation might be repugnant not only to the principles of hu¬ 
manity and international brotherhood with which many of us are a>nceiied. 
It mig^t also tilt the political scales in the direction of a policy which ulti¬ 
mately could lead our own nation to disaster. Our world policemen would 
earn the enmity whidh so many in the world fed for policemen. And in a 
world in which Americans, rich and powerful as they are, remain a small 
minority, in this enmity may grow the seeds of disaster. 

I am concerned with this danger but would look to an enlightened dtizeniy 
in a demoaatic sodety to destroy it. In the words of the editor of Why ike 
Draft?, “The Case for a Volunteer Army seems so overwhdming. It is time 
that we returned to our heritage of equity and individual freedom and in¬ 
stituted voluntarism in our military manpower procnranent.” 

Robert Ekmer 


Northwestern Vtmer^y 
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Principles of Economics. By Royall Brandis. Homewood: Richard D. Irwin, 
1968. Pp. jdx, 693, $8.7S. 

Scarcity Challenged: An Introduction to Economics. By Heinz Kohler. 
New York: Holt, Rinehart and Winston, 1968. Pp. xxviii, 660. $9.95. 

Brandis’ Principles of Economics is intended as a basic textbook for a com¬ 
prehensive one-year introductory course. Althou^ it is built on material from 
an earlier one-semester principles text, the revision is so thoroughgoing and so 
much new material has been added that the book is brought out as a new 
book, not a revision of the older book. 

The book is written and designed to challenge and stimulate the beginning 
economics student. It is very lucid and readable, and there are no footnotes 
or reading lists. There is a Student Study Guide and an Instructor's Manual. 
In each subject matter area there is first a discussion of theory and then of 
policy and other current economic problems and issues. 

Some of the features of the book include a discussion of the development of 
the American economy, an analysis of regional economics including location of 
industry, a thorough discussion of manpower and population problems, a more 
rigorous theory of growth, and an excellent integration of monetary and na¬ 
tional income theory. The socioeconomic problms of urbanization and migra¬ 
tion of population are well covered. Another interesting feature is the coverage 
of both the micro and macro problems and implications not only of unemploy- 
m«it but also of taxation and government expenditures as well. 

The text is divided into six parts. Part I, the Introduction, is excellent. It 
indudes a discussion of understanding economics and economists and an intro¬ 
duction to economic analysis. Skillful use of the producdon possibility curve is 
made. Two chapters are devoted to the past and recent economic development 
of the United States. Part II deals with Macroeconomic Analysis and Policy, 
but the book is written in such a way that microeconomics could easily pre¬ 
cede the macroeconomics section. 

Part n covers price level changes; money, banking, and monetary policy 
and control techniques; national income accounts; national income &eory 
along with a detailed discussion of the consumption function, the accderator, 
and the role of interest rates; an excellent and somewhat novel (for introduc¬ 
tory texts) integration of monetary and real economic analysis—both the LM 
and the IS curves are discussed at length; a macroeconomic analysis of taxa¬ 
tion and public espenditures; and finally fiscal policy and national debt con¬ 
siderations. 

Part ni covers Problens of Growth and Change. Several simple growth 
models are presented, including a discussion of the “ideal” capital stock, pop¬ 
ulation and economic growth, and equilibrium and disequilibrium growth 
rates. In a chapter on Economic Growth and Development, an interesting dia¬ 
gram (p. 272) relates savings and investment to capital stock and increased 
productive capadty. The cultural, economic, and political aspects of economic 
development of underdeveloped countries are thoroughly explored. For devel¬ 
oped nations, there is a detailed anal 3 rsis of the determinants of savings and 
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investment. The section concludes with an analysis of population problems 
and theories including biological, economic, and sociologies, and the “Great 
Dilemma.” 

Part IV deals with Microeconomic Analysis and Policy. An overview chap¬ 
ter discusses the determination of relative prices via supply and demand in¬ 
cluding the “Cobweb Theorem.” Next is the anSysis of both the utility and 
indifference curve approach to demand anSysis. Even advertising is brought 
into the picture. Both the income and the price or substitution effects of a 
price reduction are explored, something rather unusual for introductory texts. 
Similarly there is a detailed discussion of cost and supply curves and how sup¬ 
ply and demand interact for the competitive firm both in the short and the 
long run. Next follows a penetrating chapter on Agricultural Policy with an 
exposure of the “nonsense about agricultural policy” as well as a discussion of 
some of the more logical reasons for farm programs. The presentation then 
switches to the Monopolistic Firm and the problem of the public utility firm. 
Following a chapter on imperfect competition covering both monopolistic 
competition and oligopoly including price leadership, the kinked demand 
curve, and the “nonsense about advertising,” there is a chapter on business 
organization and government regulation. Then there are two chapters on the 
Rewards to the Productive Factors covering wages, rent, interest, and profit. 
Chapter 29 presents a novel microeconomic view of taxation and public expen¬ 
diture. Chapter 30 on Regional Economics explores regional per capita income 
differentials, mobility of resources, and popidations shifts as well as location 
of industry with different models. The Insight of this section, however, to this 
reviewer is the concluding chapter on The Classical Model of the Economic 
S 3 rstem which is excellent. 

Part V consists of two chapters on International Economics covering for¬ 
eign trade, finance, and economic policy. Part VI concludes with a chapter on 
Marxism and the Soviet Economy, and another on Government and Our Eco¬ 
nomic Life. The latter discusses the economic, ethical, and political limitations 
on government relative to our economic aspirations, goals, and problems. 

The Kohler book, Scarcity Challenged^ a new text, was written because the 
author realized that many students find economics dull and boring and dis¬ 
mally complicated and involved. The hope was to make economics both inter¬ 
esting and enjoyable to the student. The result was a unique approach to in¬ 
troductory economics built around the central economic problem of scarcity. 
The organization of the book revolves around the goal of reducing scarcity to 
a minimum and a discussion of the methods of achieving this goal. Topics are 
not discussed in the traditional sequence or under the standard headings 
found in traditional textbooks, but rather in response to the questions of full 
use of resources, efficient use of resources, growth, and finally the ethical con¬ 
flicts between economic and noneconomic goals. For example, there is no In¬ 
ternational Economics, yet the relevant material is discussed throu^ut var¬ 
ious appropriate parts of the book. Also there is no discussion of the marginal 
productivity theory of distribution. Neverthdess, most of the conventional 
topics are discussed in one place or another. 
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One very interesting feature of the text is the way the author incorporates 
the study of a Socialist state into all phases of economics just as he does that 
of a Capitalist state, rather than having a brief isolated section on Compara¬ 
tive Economic Systems. Thus there are six chapters on Socialism and the 
USSR instead of the conventional one or two. 

The text comes in a complete package with a Stttdy Guide, Book of Read- 
ings, and an Instructor's Manual, Each chapter has a summary, glossary of 
terms, and list of questions. Only a very limited list of basic references is pro¬ 
vided and that at the beginning of the book. The text is designed to improve 
the overall teaching and effectiveness of elementary economics. 

The book is divided into four parts. Part I deals with Full Employment of 
Resources. This section is written from a macroeconomic point of view. Some 
ten chapters deal with a developed Capitalist economy, the United States, and 
three chapters with a developed Socialist economy, Russia. Chapter 2 covers 
the meaning and extent of imemployment and chapters 3 and 4, National In¬ 
come Accounting. Chapter S covers both the Classical and the Keynesian 
theories of income and output determination. Chapter 6 deals with business 
cycles and forecasting with the help of an accelerator-multiplier model. In an 
attempt to integrate statics and d 3 mamics, use is made of period analysis. An¬ 
other four chapters cover money and banking, monetary policy, government 
spending and taxing, and fiscal policy. Chapter 11 is a very interesting and 
unique chapter on the major obstacles to the achievement of full employment 
without inflatioiL Topics such as wage-price guidelines and federal programs to 
increase labor skills and mobility are discussed. 

Part I concludes with three chapters on the Nature of Central planning, 
central planning in Russia, and a discussion of current Soviet levels of em- 
plojnnent, output, and prices. Input-output analysis is introduced as well as 
an imderstanding of the work of “the price system” whether it be in a Capi¬ 
talist or a Socialist state. The interdependence of the entire economy is dis¬ 
cussed as well as the difficulties of dealing with it centrally. 

Part n deals with the Efficient Employment of Resomces. Chapter IS, an 
excellent chapter, analyzes the meaning of economic efficiency including the 
Paretian Optimum. It covers the production possibility curve, consumer in¬ 
difference curves, marginal rates of substitution and transformation, and the 
optimum composition of output. 

Four chapters deal with efficiency in Capitalism. Chapter 16 covers the 
dream world of perfect competition. Here the conventional topics of demand, 
revenue, productivity, cost, and supply are discussed. Both the goods and the 
resource markets are analyzed as well as both partial and general equilibrium. 
Then economic efficiency is examined imder perfect competition. Here self-in¬ 
terest can be relied upon except where externalities enter the picture. Chapter 
18 examines the real world of imperfect competition in both the goods and 
resources markets. It is explained that equilibrium and efficiency may diverge 
just as equilibrium and full employment. The last chapter deals with economic 
inefficiency and the role of the government. No master plan is presented, just 
a theory of the “second best.” The role of the government as both the guard¬ 
ian and the destroyer of competition is analyzed. 
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Then efficiency under Socialism is considered. In Chapter 20, Socialism: 
The Competitive Solution, Lange's model of competitive socialism is devel¬ 
oped along vrith some uses of linear programming. The next chapter relates 
the Lange model to present decentralization reforms in Russia today, Liber¬ 
man's proposals are discussed, and the results to date of partial adoption by 
Russia. 

Part III examines Growth. Three chapters cover, respectively, growth in the 
United States, Russia, and underdeveloped countries. interesting brief case 
study of development in China and India is included. The meaning, signifi¬ 
cance, and ingredients of growth are analyzed as well as the case for governmen¬ 
tal policy in a Capitalist economy. Similarly, the Russia strategy for develop¬ 
ment is ffiscussed and its record to date. 

Part IV, Beyond Economics, concerns itself with economic justice, poverty, 
distribution of income ,and antipoverty programs. The last chapter, 26, exam¬ 
ines the problems of freedom versus economic welfare, and the dangers of 
power. 

Both books are not without their limitations and shortcomings. Neverthe¬ 
less, both will make excellent introductory texts, and each should win easily 
its share of followers and adopters. Clearly in die case of the Kohler book, 
more experimentation and innovation in basic economic texts should be en¬ 
couraged if economics is not to be the “Dismal Science" for so many begin¬ 
ning students. 

Ervin K. Zingler 

University of Houston 

Price and Allocation Theory; Related Empirical Studies 

Auctions and Auctioneering. By Ralph Cassady, Jr. Berkeley and Los 
Angeles: University of California Press, 1967. Pp. viii, 327. $7,50. 

I think the general welfare in professional economics might be significant¬ 
ly advanced if economic theorists, particularly price theorists, would de¬ 
vote ten per cent less time to studying each other's papers and allocate the 
time to studying works like this one on the institutional aspects of auction 
market history, procedures, and processes. Price theorists, with a concern 
for what Bertrand Russell has called analytical empiricism, can find in this 
book and similar works on the stock and commodity markets the grist for 
many years of research, grinding out models of price making and adjust¬ 
ment processes conforming to the great variety of different auction systems 
that have evolved from the trading ingenuity of man. 

Auctions are a particularly important form of price adjustment mech¬ 
anism where the commodity is not homogeneous, and compensation must 
be adjusted for quality differences among different items or different lots 
of the same good. Thus, one of the earliest auctions existed in Babylon 
around 500 B.C. where women of marriageable age were sold annually to 
buyers on condition that they be wed. Competitive bidding establi^ed 
premium prices for the more attractive maidens and lower prices for the 
less attractive ones. Many of the least attractive were unable to command 
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a positive price, and the bidding centered on the size of the dowry to be 
offered with the girl to induce someone to accept her in marriage. 

He who might consider this to be a barbaric institution is reminded that 
in the American Old South auctioning of slaves showed no improvement 
over the Babylonian marriage auctions in either method or attitude on the 
part of vendors toward their human property. Healthy young men com¬ 
manded premium prices, and women were in brisk demand—some for 
child production, some as servants, and some as “fancy’’ women. Children 
were acquired as speculations on future productivity, but also to keep 
families together—^perhaps out of a sense of “Christian duty,” but more 
likely out of a practical regard for minimizing dissension. At auction the 
“merchandise” was displayed as in ancient Babylon, while the less desirable 
slaves were disposed of by inclusion in family groups containing at least 
one valued slave. Differences in value were often obscured by the practice 
of basing the bid on an average price per person in the group. Thus did the 
tie-in sale substitute for the dowry sale of Babylon. 

One final item in the colorful history of the auction: the Romans regularly 
employed the auction in commercial trade and property liquidations. But 
the most famous Roman auction was in 193 A.D. when the Praetorian 
guard killed the Emperor Pertinax and offered the crown, and with it the 
entire empire, to the highest bidder. The winning bid was 6,250 drachmas 
for each guardsman. 

The two auction systems most familiar among western nations are known 
as the English auction and the Dutch auction. The English is an ascending- 
bid auction in which the auctioneer either solicits an opening bid or sug¬ 
gests a bid. Thereafter, successively higher bids are recognized until a 
highest bid prevails, and the item is “knocked down” to this remaining 
high bidder if it is not below the seller’s limit or reservation price. I will 
provide a formal but very simple treatment of the English auction mechan¬ 
ism, and then interpret Cassady’s discussion of some of the institutional 
aspects of the system in terms of this model. 

Consider m buyers, the ith buyer having a fixed maximum bid price Pi 
based on his subjective evaluation, and let the buyers be numbered so that 
Pm>Pmr-i> • • • >Pi in a postulated strictly descending array. Tied 
maximum bid prices are no problem as such bidders are interchangeable. A 
single item or indivisible lot of goods is offered at a starting bidP<P«i-i. 
Assume where f is the fixed bid increment, i.e., the incre¬ 

ment by which a new bid must exceed the preceding bid, as required by the 
rules, say, of the auction. If Ue is the integral number of bids beyond the 
starting bid required to produce equilibrium, then the equilibrium price Pe® 
must satisfy the inequality Pm>Pe®=P+Wfli»P«»-i. We have strict in¬ 
equality on the right since a bid of Pm-i will be overbid by buyer m, and on 
the left no buyer will bid in excess of P« by hypothesis. The convergence 
time to equilibrium, as measured by the integral number of rejected bids 
must satisfy {Pm-P)/p>ne>iPn^i-P)/p. Define x-^{P^i-F)/p as 
the “distance,” measured in (fractional) bid increment units, from starting 
price P to the second highest limit bid, P^-i, and /[«]= {smallest integer 
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>x}. Then is the explicit equilibrium price in 

terms of the given data. 

Now consider some of the significant ways in which the English auction 
has varied in different institutional setting^. When applied to relatively 
standardized commodities, auctioned on a regular schedule, where the 
buyers are likely to exhibit similar subjective valuations, such as tobacco 
and livestock, the bid increments are fixed as in the above model (p. 59). 
Sometimes, as in the auctioning of books in eighteenth-century England, 
the rule covering bid increments defines a two-step minimum increment, 
to wit, “that no person advances le^ than sixpence each bidding, and after 
the book arises to one pound, no less than one shilling” (p. 269). Again, in 
slave auctions, when the price approached equilibrium, “it was the practice 
of the auctioneer to narrow the amount of the advance from, say 50 dol¬ 
lars to 25 to 10 or even 5 dollars” (p. 36). Still more flexibly, in London an¬ 
tique auctions, where the spread in subjective valuations can be very wide, 
the auctioneer “calls actual bids only, and, when a bidder offers to advance, 
determines the amount of the increment and enunciates the bid” (p. 59). 
All such rules and practices governing p (and also the starting price P) 
can be interpreted in terms of their economic effect on transaction cost and 
the equilibrium price. In the above model in order to insure Pe®>P«-i, it 
was assumed that p<Pm—Pmr^i> Otherwise, a bid at somewhat below 
Pm^i could stand without an overbid, and the seller would have extracted 
an inefficient price in that further gains from trade woxild be possible. Thus, 
the larger is p for a particular auction the greater is the expected oppor¬ 
tunity cost due to a lowered selling price. On the other hand, the larger is p 
the lower is expected transaction cost due to more rapid convergence. A 
rough balancing of these costs represents a mechanism which may help to 
understand the variation in rules and practices among different institutional 
applications of the English auction. The device of lowering p^ as in the old 
slave auctions, provides a means of focusing most of the transaction time 
(cost) on the fine selection of the equilibrium price. In the antique auctions 
where values may be disparate, and high relative to transaction cost, p 
floats at the discretion of the bidders from one bid to the next. 

The English auction stands in sharp contrast to the Dutch auction in 
that the latter is a descending-bid auction in which the auctioneer opens 
with a high price and successively lowers the quotation until a buyer ac¬ 
cepts the bid, and we have equilibrium. In the spirit of the previous model, 
suppose we have the same array of limit prices P,-, with an opening bid 
P>Pm- Define, as before, the bid increment ^<P»—P*n-i, and let be 
the integral number of bids to equilibrium in the D^ch auction. Then if Pd° 
is the equilibrium price, we must have P«>P/=P—Wd^»>Pia-i. The con¬ 
vergence time in terms of number of bids to eqi^brium, must satisfy 
(P—Pm-i)/p>nd>(P-Pm)/p^ Now define y^(P—Pm)/p as the starting 
ffistance to P«», in bid increment units, and /[y]= {smallest int^er >y}. 
Then in explicit form the equilibrium price is given by PtP^P’-pJ[(P 

-Pnd/Pl 

An example may help to contrast the two auctions. Let the limit bid 
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array be P«=S.50>5.10>5,00>3.00>2.00>O.SO=:Pi, and P=10.00, P 
= 2.00, with ^ = 0.30. Then from the above formulas Pfl®=S.30, Pd®=S.50. 

Abstracting from the influence of the bidding process and the auctioneer 
on the buyer limit prices it is clear that, if ^ is very small, P«° will be near 
P,n-i, while Pi® will be near P«. This is readily proved from the above 
formulas by letting l>i>0, andy=/(y)—y, l>i>0. Then 

Pe®=P„-i+^i, Pd®=Pm-/>/, and limpn^o P.®=P«»-i, lim^^o Pd^^Pm^ For 
arbitrary p<Pm—Pm-i it is not even the case that Pi®>Pe® as is easily dem¬ 
onstrated with examples. However, for /><|(P 7 »—Pm-i) it is correct to say 
that the Dutch auction equilibrium is above that of the English auction, 
sincethenwecanwritePi®—P«®= (Pm—Pm-i) > (Pm—Pm-i) 

These results, even though based on extremely simple models, will perhaps 
help to illustrate the value of formalizing the mechanisms of market insti¬ 
tutions. In particular, they show the crucial importance of the bid incre¬ 
ment in judging the price advantage of the Dutch auction over the English. 
Important interesting extensions of these models would account for each 
bidder’s uncertainty concerning the maximum limit bid in the group, the 
effect of bid information on this uncertainty, and so on. 

Many other auction systems prevail. The Japanese auction uses simul¬ 
taneous bids, in that all bidders display their bids by hand signs at approxi¬ 
mately the same time. This is a very high speed auction in which the auc¬ 
tioneer acquires great skill in quickly selecting the high bid from a sea of 
hand signals. Interestingly enough the high speed Japanese auction finds 
its important applications in the Tokyo fresh fish market and the Osaka 
fruit and vegetable markets (where electronic devices are now used) in 
which perishability implies high transaction cost. Less perishable products, 
such as dried fish in Japan are sold at written-bid auctions. The written- 
bid auction is similar in structure to the Japanese simultaneous-bid auction 
in that the winning bid is determined by scanning aU bids at the same time. 
However, in the Japanese auction using hand signals the few moments re¬ 
quired by the auctioneer to determine the high bid can be used by the 
buyers to alter bids. In the same functional category as the Japanese and 
written-bid auctions one should include the Karachi-Pakistan handshake 
auction (the bid is communicated to the auctioneer by the squeezing of 
fingers) and the whispered-bid auctions (e.g., Singapore, Manila). All these 
auction schemes are characterized by relatively close or even complete con¬ 
trol on bid information. To the extent that there are externalities involved 
in the subjective valuations put on a commodity, this scheme permits the 
bid limits to be determined independently by each bidder with a control on 
inter-bidder influence. Such a scheme could be important as an institutional 
means of promoting trade while minimizing interpersonal conflict in the 
social group. It favors the buyer insofar as it prevents the oral process from 
stampeding some bidders into higher bids than they would care to have 
made in a more reflective mood. In comparison with the English auction, 
these auctions favor the seller insofar as the limit bids are not interpersonal- 
ly determined, and there is a wide spread between the first and second 
highest limit bids. 

Space prevents discussion of the strategy and tactics of selling and pur- 
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chasing, and the fascinating machinations of “buyer rings,” all of which is 
very rich ground to challenge the skill of the game theorist. Even the cy¬ 
bernetic age has had its impact on auctioning, with the electronic clock to 
facilitate operation of the Dutch auction, an electronic keyboard system for 
the Japanese auction, and the use of television to permit distant or overflow 
buyers to participate in auctions. 

Cassady has performed a splendid service in providing economists with 
a scholarly and comprehensive treatment of auction practices. This book 
together with the various institutional books and brochures on the “double 
auction” organized exchanges (and over-the-counter markets) in securities 
and commodities, provide a wealth of observations on the sophisticated 
price adjustment mechanisms operating in those markets most closely ap¬ 
proximating the competitive markets of economic theory. 

Vernon L. Sloth 

University of Massachusetts and Brown University 

Introduction to General Equilibrium Theory and Welfare Economics, By 
James Quirk and Rubin Saposndk. New York: McGraw-Hill, 1968. 
Pp. 221. $8.95. 

Bringing topics from modem economic theory within the reach of students 
always presents problems. Providing both a reasonable amount of formal ar¬ 
gument and intuitive explanations that convince students of the relevance of a 
theory is not an easy task. Quirk and Saposnik have succeeded in overcoming 
these difficulties in a very satisfying fashion. Given the goal of the book, it is 
difficult to criticize it in any major way, but one mi^t, as will be pointed out, 
raise a question as to where the book fits into the usual economics curriculum. 
Before specifying this question the contents of the book will be outlined. 

The book begins with an elementary discussion of the background of eco¬ 
nomic theory and of vectors and vector operations. It moves on throu^ a dis¬ 
cussion of the theory of consumer’s preferences and demand to a treatment of 
elementary production theory. After this introduction the authors take up sets 
and operations with sets. This is followed by a brief discussion of functions, 
correspondences and maximization, which serves as a basis for developing the 
characteristics of supply and demand functions. 

A segment of the book is devoted to the existence of competitive equilib¬ 
rium. This portion begins with a description of the problem of competitive 
equilibrium in the case of a single good. From this beginning the more general 
problem of competition equilibrium is explored with the arguments relying on 
fixed-point theorems. A good review of the recent developments in the area is 
included. 

The treatment of welfare economics begins with a consideration of the so¬ 
da! welfare function and the Arrow impossibility theorem. The Pareto-opti¬ 
mum, treated as a unanimity rule, is explored in a rather extensive fashion. 
There is also a lengthy discussion of the compatibility of the Pareto-optiminn 
and competitive equilibrium which is based largely on Arrow’s paper in the 
Second Berkeley Symposium, 

Returning to competitive equilibrium, the authors deal with both static and 
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dynamic aspects of the stability of competitive equilibrium. The static case is 
handled in Hicksian terms, while in the dynamic case reliance is placed on the 
t&tonnement mechanism. Both local and global stability are discussed. The 
final segment of the book is devoted to comparative statics and qualitative eco¬ 
nomics. A part of this last segment has been condensed quite drastically and 
may prove a bit difficult for students as a consequence. 

The organization of the book and its separate segments is very good. Top¬ 
ics are introduced in logical sequence and the relationships between the var¬ 
ious subjects are pointed out specifically, showing an awareness of student 
needs. This regard for the student carries over into the mathematical presenta¬ 
tion. The authors do not strive for full mathematical rigor. Although many of 
the propositions presented are proved rigorously, the mathematical tone of the 
book is heuristic, and appeals are made to the reader's economic intuition. It 
should be mentioned that the quality of the exposition is good throughout. In 
short the book seems to be designed and executed with the student in mind. 

The book assumes a previous knowledge of both elementary economics and 
elementary mathematics on the part of the reader, but the levels assumed are 
not great. Indeed some of the topics, such as demsind and production theory, 
are developed from elementary beginnings. But even in these cases the treat¬ 
ment of very elementary considerations is quite spare; one would expect be¬ 
ginners to need a more discursive discussion of economic elements than is pro¬ 
vided. On the mathematical side a knowledge of differential calculus is as¬ 
sumed. Other mathematical topics axe given at least a cursory explanation be¬ 
fore they are used. As a consequence it seems reasonable to conclude that the 
book is suitable for advanced xmdergraduates, althou^ it might also be used 
profitably by begrining graduate students. 

A final point relates to the place of the book in the economic curriculum. 
Probably few departments offer or intend to offer an undergraduate course in 
general equilibrium theory and welfare economics. Certainly the book is not 
intended for one of the traditional undergraduate courses. And instructors in 
more specialized graduate courses may prefer to go back to the original 
sources. Thus the book's pasition as a textbook is a bit ambiguous. Since it 
appears as an item in the publisher's “Economic Handbook Series," it is likely 
that it is intended as a reference work rather than as a textbook. But regard¬ 
less of where it fits into the curriculum it is an excellent piece of expository 
writing. 

Ralph W. Pfouts 

University of North Carolina 


An Introduction to Modern Demand Theory. By Shih-Yen Wu and Jack 
A. PoNTNEY. New York: Random House, 1967. Pp. ix, 270. $8.95. 

According to its authors, Shin-Yen Wu and Jack Pontney, the purpose of 
this book is to “bridge the gap between the literary and mathematical ap¬ 
proaches to consumer demand theory" and “more importantly ... to present 
an introduction to modem demand theory.” Most of the book treats demand 
theory under “static certainty" and the core of Modern Demand Theory 
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(consisting of three chapters comprising almost half the book) is devoted to 
the utility, preference, and revealed preference approaches to demand theory. 
The discussion of demand theory under static certainty also includes chapters 
on “Marshallian Demand Theory,” “Boundary Conditions,” and the “Elastic¬ 
ity of Demand.” “Static Uncertainty” and “Dynamic Certainty” are each al- 
loted a chapter. 

One can, of course, argue with the choice of topics. I would gladly trade the 
discussion of Marshallian demand theory or elasticity for an analysis of sepa¬ 
rable utility functions, the theory of cost of living indices, the problems of 
aggregation, (either over goods or individuals) or the relationship of theoreti¬ 
cal to empirical demand analysis. But this is obviously a matter of personal 
preference. 

In view of their stated objective of “bridging the gap,” Wu and Pontney do 
a surprisingly poor job of explaining their results in nonmathematical terms. 
While the literary economist cannot follow difficult mathematical proofs, he 
can imderstand both the hypotheses and conclusions of many of the important 
theorems of mathematical economics. He can certainly understand the axioms 
of consumer preference under “static certainty,” but Wu and Pontney’s expo¬ 
sition of these axioms is quite weak. A far better discussion can be found in 
Chapter 2 of Peter Newman’s excellent book, The Theory of Exchange. Simi¬ 
larly, Wu and Pontney give almost no explanation of the von Neumann-Mor- 
genstem axioms of consumer preferences imder “static uncertainty,” and the 
student who is not already familiar with these axioms would do better to con¬ 
sult Chapter 2 of Luce and Raiffa’s Gaines and Decisions, 

The same reluctance to motivate and explain concepts in economic terms is 
manifest in the two chapters on “Marshallian Demand Theory.” Wu and 
Pontney are concerned with definitions and technical manipulations, but they 
make virtually no attempt to explain why economists might be interested in 
either what ihey present as the original Marshallian case or the more sophisti¬ 
cated interpretations of Hicks or Friedman. 

Probably because they are attempting to bridge the gap, the mathematical 
level of the discussion varies widely within individual chapters. It is difficult 
to set standards by which to judge the book’s rigor because it is imclear what 
level of rigor is being aimed for. A few examples will illustrate the difficulties. 
(1) In order “to keep the mathematics at a reasonable level” the authors con¬ 
sider the revealed preference approach only in the context of a two-good 
world. But in the two-good case, as they point out, the weak axiom of re¬ 
vealed preference implies the strong axiom, so the cost of “keeping the 
mathematics at a reasonable level” is quite high. (2) Although Wu and 
Pontney assume that choice functions are continuous with respect to income, 
they do not explicitly assume that they are differentiable with respect to 
prices or income. Nevertheless, they make free use of these partial derivatives 
(pp. 112, 118). (3) In discussing the utility approach to demand theory, Wu 
and Pontney assume that the utility function is defined on the region where 
the quantities of the two goods are positive. This assumption is made to en¬ 
able them to deal separately with situations in which all goods are consumed 
in positive quantities and those in which some goods are not consumed at all. 
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Although this assumption does preclude boundary solutions, it does so at the 
cost of introducing a more serious problem. If maximization of a well-behaved 
utility function defined for all nonnegative quantities subject to a budget con¬ 
straint leads to a boundary solution, and if the domain of the utility function 
is restricted to the strictly positive region of the commodity space, then the 
restricted utility function will not attain a constrained maximum. In general, 
the intersection of the feasible set (defined by the budget constraint) and the 
domain of definition of a utility function defined only for positive quantities is 
not compact; hence, the existence of demand functions is not guaranteed. For 
a set of assumptions which guarantee that utility maximization subject to a 
budget constraint will lead to an interior maximum see Samuelson’s “Using 
Full Duality.. {Econometrica, October 1965, p. 782). 

The book indudes a mathematical appendix which summarizes the relevant 
definitions and theorems from calculus and matrix algebra. It lacks exercises 
(which are such an important and useful feature of Wold and Jur&n’s De¬ 
mand Analysis) and a critical bibliography to guide the student through the 
literature. 

Robert A. Pollak 

University of Pennsylvania 


Income Theory; Related Empirical Studies 

Determinants of Investment Behavior, Edited by Robert Ferber. National 
Bureau of Economic Research, Universities-National Bureau Conference 
Series, No. 18. New York: Columbia University Press, 1967. Pp. xi, 
611. $15.00. 

The University of Wisconsin provided the setting in June 1965 for a two- 
day conference on investment sponsored by the Universities-National Bureau 
Committee for Economic Research. The conference was intended to “bring 
together the work of people stud 3 dng the investment dedsions of different 
economic units and to compare the methods employed and the nature of the 
results obtained,” as Robert Ferber states in his introduction to this volume 
of proceedings. Papers on government investment were originally to be in¬ 
cluded, but “because of the sparse anal 3 rtical work on the subject,” these 
plans were dropped. The organizers of the conference apparently overlooked 
the vast amount of work being done on cost-benefit evaluations of public 
projects and on the impact of financial market conditions on investment ex¬ 
penditures of state and local governments. The basic inputs to the conference 
were 12 papers, grouped under five headings, which were scrutinized by some 
14 discussants. 

Part I, “Anatomy of Investment Behavior,” consists of papers by Jean 
Crockett and Irwin Friend and by Dale W. Jorgenson, with comments by 
James Tobin, Zvi Griliches, and Roger F. Miller. 

The Crockett-Friend paper, “Consumer Investment Behavior,” is a long, 
tedious chronicle of efforts to estimate income elasticities of net worth and 
saving and their components using cross section and panel data for 1960-62. 
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Both normal and transitory income elasticities are investigated, and attempts 
are made to adjust for differences in tastes among households. Desired asset 
levels are assumed to be a function of normal income; and saving is viewed 
as a stock adjustment process, with allowance for the possibility of a buffer 
stock role for some assets. The most noteworthy finding is that the long-run 
normal income elasticity of total net worth a nd the short-nm normal income 
elasticity of total saving are considerably greater than one, which does not 
square with the common version of the permanent income hypothesis. The 
authors also find very low adjustment speeds for many, assets. 

A few background remarks are needed to place Jorgenson’s paper in per¬ 
spective. Net investment is commonly viewed as a disequilibrium phenomenon 
representing firms’ efforts to adjust their actual stocks of capital to desired 
levels. Suppose that a firm is in equilibrium (actual and desired stocks are 
equal). A fall in the interest rate, ceteris paribus, will increase the desired 
stock; and in the absence of adjustment costs, the firm’s investment demand 
will be infinite. To obtain a determinate investment function, theorists have 
had to introduce adjustment costs or capacity limitations in the sector sup¬ 
plying capital goods. But in ^The Theory of Investment Behavior,” Jorgen¬ 
son shows that, under certain conditions, an investment demand function 
can be obtained from a comparative dynamics analysis based on the neo¬ 
classical theory of capital accumulation. If the time paths of all exogenous 
variables are smooth and continuous, the firm can be assumed always to be 
in equilibrium, i.e., its desired and actual stocks are equal at eadi point in 
time. If there is a change in the time path of, say, the interest rate beginning 
at time h, present and future prices of capital goods must change so as to 
keep the present implicit rental price of capital goods and the associated 
desired capital stock constant, for otherwise the firm would not be in equi¬ 
librium at ^ 0 * But future values of the implicit rental will change, thus chang¬ 
ing the path of the desired capital stock and investment. Jorgenson shows 
that the relationship obtained between investment demand and the rate of 
interest is indeed a finite and negative one. By shifting the analysis from 
the conventional comparative statics approach, in which one is faced with 
explaining the disequihbrium path between two equilibrium points, to a com¬ 
parative d 3 niamics approach, in which one attempts to determine the change 
in the equilibrium path given a change in the underlying data, Jorgenson 
has established a very interesting new theorem. His paper certainly repays 
careful study both for its content and its analytical technique. 

Part n, “Financial Adjects,” contmns papers by Merton H. Miller and 
Franco Modigliani and by John Ldntner, with comments by J, Fred Weston 
and Irwin Friend. 

The Miller-Modigliani paper, “Estimates of the Cost of Capital Relevant 
for Investment Decisions Under Uncertainty,” has already appeared in a 
lengthier and slightly revised form in the June 1966 American Economic 
Review and is probably familiar to most students of investment analysis and 
finance. The firm’s cost of funds is a weighted average of the cost of debt 
and the cost of equity, the weights being determined by the desired debt- 
equity ratio. The cost of equity is the market’s capitalization rate for unlevered 
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equity eaxninp streams of firms in a given risk class, and the cost of debt 
is one minus the tax rate times the cost of equity. Miller and Modigliani have 
estimated the capitalization rate and the implied cost of funds for electric 
utilities in 19S4, 19S6, and 19S7—quite a chore, because one has to take 
account of the influence of expected growth in earnings. Comparing their 
estimates of the cost of funds with two commonly used measures of the cost 
of fimds, the bond yield and a weighted average of equity and bond yidds, 
they find that the usual measures understate the rise in the cost of funds 
over this period, but that the bond yield is the better predictor of the levd 
and rate of change of the cost of funds. 

In “Corporation Finance: Risk and Investment,” Lintner maintains that 
the negative relation between the cost of funds and leverage found in the 
Miller-Modigliani approach conflicts with the opinions of financial officers 
and with some empirical findings and results from the assumption that bonds 
are viewed as riskless assets by their owners. If both bonds and stocks are 
risky assets, the cost of funds should be an increasing function of leverage. 
Lintner proceeds to test the alternative h57potheses by determining empirically 
the relation of investment expenditures to acceleration, interest rate, and 
leverage variables in quarterly data for manufacturing for 19S3-63. Invest¬ 
ment is found to be significantly and negatively related to leverage, which 
lends support to the view that the cost of fimds is positively related to leverage. 

Part ni, “Consumer Assets,” contains papers by Richard F. Muth, 
Gordon R. Sparks, Marvin Snowbarger and Daniel B. Suits, and Roger F. 
Miller and l^old W. Watts, with comments by Louis Winnick, Vernon G. 
Lippitt, and James Morgan. With the exception of Sparks’ fine paper on 
residential structures and Lippitt’s excellent comments on three of the 
studies, this section is disappointing. 

Muth’s “The Distribution of Population within Urban Areas,” bears only 
indirectly on the topic at hand, or for that matter on the topic of the volume. 
Building on his earlier work, Muth uses 1950 cross section data on 36 cities 
to study the determinants of urban decentralization. The major finding is 
that urban decentralization is greater where costs of auto transport are lower 
(car registrations per capita are used as a proxy for this variable—a not 
altogether satisfactory procedure) and where the urban population is larger. 
The racial composition of the central city plays a marginally important role. 
Only limited confirmation is found for the “flight from blight” hypothesis— 
the proportion of central city dwelling units that are substandard is not an 
important determinant of any of the variables studied. Population densities 
and changes therein undoubtedly have some impact on the level and spatial 
distribution of investment expenditures in urban areas, but the author offers 
only a few brief speculations on these possible interrelations. As Winnick 
notes in his comments, the link between population movements and investment 
in residential structures may be a vay loose one. Such investment is probably 
closely rdated to changes in the number of households, and while many 
large cities lost population between 1950 and 1960, they gained households. 

In “An Econometric Analysis of the Role of Financial Intermediaries in 
Postwar Residential Building Cycles,” Sparks attempts to explain annual 



BOOK REVIEWS 


969 


housing starts over the 1949-64 period using a model that draws on Sherman 
Maisel’s important contributions to this area and includes a detailed treat¬ 
ment of the supply of mortgage funds. Sparks specifies housing starts to be 
a function of net household formations, the inventory of houses imder con¬ 
struction plus vacancies, mortgage cre^t terms, the ratio of a rent index 
to a construction cost index, and disposable income. Mortgage terms are de¬ 
termined by demand and supply conditions in the mortgage market, with 
demand assumed to be a function of the same variables as housing starts and 
with supply equal to the sum of the fimds (actually loans dispersed without 
prior commitment plus forward commitments) supplied by savings and loan 
associations, mutual savings banks, life insurance companies, and commercial 
b anks . The quantity of funds supplied by each institution depends on its 
total savings deposits, repa 3 mients on outstanding mortgages, the ratio of 
mortgages held to deposits, mortgage credit terms, and an interest rate 
measuring the yield on alternative investments. The model explains this 
period quite well, although it seems to be going off course after 1960. As to 
the roles of final demand and the supply of funds in the countercyclical be¬ 
havior of housing starts. Sparks finds that declines in final demand in the 
19S4 and 1958 recessions were offset by sharp declines in interest rates, so 
that the supply of funds effect was the dominant force. However, in the 1955 
and 1959 recoveries the growth of final demand more than offset the rise in 
the interest rates, and in the 1960 downturn the decline in interest rates was 
not great enough to offset the sharp fall in demand. Thus, it appears that 
both demand and financial conditions are important determinants of the coim- 
tercydical pattern of housing starts, contrary to the common view that the 
behavior of housing starts results solely from the countercyclical flow of funds 
in and out of the mortgage market. Ihis is indeed a fascinating paper—care¬ 
fully developed and clearly presented. 

In “Consumer Expenditures for Durable Goods,” Snowbarger and Suits 
examine data from the 1957 and 1960-63 Surveys of Consumer Finances to 
determine the characteristics of households that purchase or hold certain 
consumer durables. They use a statistical procedure that is especially designed 
to detect interactions of variables and is superior to regression analysis in 
this respect. Their procedure is to carry out successive partitions of the house¬ 
holds, the partitioning characteristic at each stage being the one most highly- 
correlated with the preceding characteristic. The end result is a “tree” of 
two-way splits which the researcher can study to discover agnificant inter- 
rdlationships. For example, their analysis reveals that disposable income is 
the most important determinant of multiple-car ownership in 1962-63, that 
among low-income families the most iufluential factor is the work-status of 
the wife, that among low-income families with wives earning less than 68 
per cent of the income the most important influence is age of children, that 
among high-income families the most important influence is ^e of children, 
that among middle-income families the most important influence is place of 
residence (urban or rural), etc. Consumer purchases of television sets, re¬ 
frigerators, washers, furniture, and autos are found to be dosdy associated 
with intentions to purchase, disposable income, and indebtness. Additudinal 
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variables were generally unimportant. Such information may be useful in the 
formulation of testable h 3 rpotheses regarding consumer bdiavior, but this 
analysis is just a prelude to econometric research on consumer demand for 
durables. 

I turned to the theoretical piece, “A Model of Household Investment in 
Finandal Assets,” by Miller and Watts, hoping to find a discussion of the 
specification problems imderl 3 dng studies such as that of Crockett and Friend, 
but the authors literdly get no farther than stating the problan. Granted, 
formulating the consumer’s dynamic decision problem can raise perplexing 
issues; but to lead the reader through 22 pages of mathematical jargon with¬ 
out so much as establishing a theorem or deriving a demand function is un¬ 
reasonable. Perhaps their research effort will eventually lead to a major con¬ 
tribution in this difficult area, but this publication is premature. 

Part IV, “Producer Durables,” contains papers by W. H. Locke Anderson 
and by Phoebus J. Dhrymes and Mordecai Kurz, with comments by Henry A. 
Latane, R. W. Resek, and William Vickrey. 

In “Buaness Fixed Investment: A Marriage of Fact and Fancy,” Anderson 
attempts to demonstrate that both the acceleration principle (fact) and finan¬ 
cial variables (fancy) are needed to explain annual aggregate investment 
expenditures over the 1948-63 period, excluding 19S7 (a year of “collective 
madness,” according to Anderson). investment function includes output, 
capital stock, noncapital assets less liabilities plus retained earnings, a dividend- 
price ratio for industrial stocks, and an industrial bond yield. The relations 
reported fit well, and the coefficients of all the variables are of the correct 
agn and highly significant—and fact and fancy begin the honeymoon. 

Dhi 3 anes and Xurz also demonstrate their cunning with Cupid’s bow in 
“Investment, Dividend, and External Finance Bdiavior of Firms.” Main¬ 
taining that “a deficiency in the econometric investigations of the investment 
aspect of the firm’s behavior is that the interaction of investment with certain 
fiWidal variables was substantially overlooked,” they postulate a four- 
equation modd of the firm: an investment relation, a chvidend equation, an 
external finance equation, and a budget constraint stating that investment 
plus dividaids must equal after-tax profits plus depreciation plus external 
finance. The modd is fitted by three-stage least squares to cross section data 
on 181 industrial and commerdal firms for each year tn the period 1951-60. 
In addition to confirming the accderator’s role in the investment relation 
and the profit rate in the dividend relation, the estimates indicate that divi¬ 
dends exert a negative influence on investment, that dividends are in turn 
somewhat negativdy affected by investment, and that external finance is 
related positivdy to investment. Thus, it appears that the fiam’s investment 
decision is inde^ related to, and interacts with, its major finandal decisions. 
All three discussants express apprdiension over the authors’ practice of de¬ 
flating investment and dividends by current sales; the cavalier defense offered 
by the authors scarcely does justice to the seriousness of this point. And thdr 
exchange with Resek concerning the constant term in thdr investment relation 
is in error on an essential point: an acceleration modd for gross investment 
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shoM cx)ntain both the rate of change and the level of sales, provided that 
capital stock is not included. 

Part V, “Anticipations,” consists of papers by Reynold Sachs and Albert G. 
Hart and by Midhael C. Lovell, with comments by Millard Hastay, Robert 
Eisner, James Morgan, and Victor Zamowitz. 

In “Anticipations and Investment Behavior: An Econometric Study of 
Quarterly Time Series for Large Firms in Durable Goods Manufacturing,” 
Sachs and Hart assess the usefulness of the National Industrial Conference 
Board’s data on appropriations in explaining investment expenditures over 
the period 1953-63. The results are only slightly favorable. While expenditures 
are nicely explained by a distributed lag on appropriations, they are explained 
equally weU by a behavioral model containing lagged values of the ratio of 
new orders to capacity and lagged cash Sows. Inclusion of the backlog of 
unspent appropriations in the latter relation does, however, improve the St 
somewhat. Sachs and Hart admit that they have worked over these data pretty 
thoroughly, so the signiScance of the reported statistics is open to question. 

The central feature of aggregate inventory cycle models is the possibility 
of unintended inventory changes. Firms are assumed to set production 
schedules on the basis of expected sales; if sales are forecast incorrectly, in¬ 
ventories will have to be drawn down or built up, thus diverging from their 
desired levels. While past empirical evidence has generally supported this 
view, Lovell presents some new and disconcerting findings in his paper, “Sales 
Anticipations, Planned Inventory Investment, and Realizations.” Previous 
studies in this field have been handicapped by inadequate data on sales 
expectations and planned inventory investment, but since the fall of 1957 
the Office of Business Economics has gathered quarterly information on both 
of these variables. Using the OBE data throu^ 1963, Lovell discovers that 
(1) errors in firms’ sales forecasts are far smaller than those found in previous 
andyses of such anticipatory data, and (2) production plans appear to be 
flexible enough over a three-month period for firms to avoid undesired in¬ 
ventory changes when sales forecasts are in error. Eisner suggests that both 
of these findings might simply result from a peculiarity of the data. W^t 
the OBE calls sales anticipations are actually made known in the middle of 
the quarter to which they apply and may therefore be as much reflections of 
actual sales as they are of anticipations. Thus, it may be possible to salvage 
the conventional view after all; but continued work on these data and, perhaps, 
some modifications in OBE data collection procedures are needed before this 
vital issue can be resolved. 

Despite the very uneven quality of these papers, I think that the volume 
as a whole is moderately successful. Major new findings or new avenues of 
research on investment behavior are to be found in several of the studies. 
One topic, however, seems to me to permeate the volume—^the controversy 
over the relative importance of financial variables (cash flow, interest rates, 
leverage, etc.) and real variables (housdiold formation, output, capital stock, 
etc.) in investment bdiavior. Desired capital stocks may depend on what 
investors view as the long-run cost of funds, which enters into the implicit 
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rental price of capital, as Jorgenson has shown. Beyond this, any further role 
for financial considerations must have to do with the shorter-run determinants 
of adjustment speeds. Models ought to be constructed in such a way that 
these two possible influences are accounted for and hopefully can be dis¬ 
tinguished. If a financial variable such as cash flow affects only the timing 
of investment expenditures and not the level of desired stocks, then what 
sense does it make to estimate relations which imply that if desired and actual 
stocks are equal, net investment will still be undertaken because cash flow 
is positive? So many of the investment relations presented in this volume have 
questionable implications such as this. The controversy over the role of finan¬ 
ce variables can be settled only by estimates of relations that are very 
carefully specified. 

Robert M. Coen 

Stanford University 


Macro-Economic Theory: A Mathematical Treatment, By R. G. D. Allen. 

New York: St. Martin’s Press; London: Macmillan, 1967. Pp. xii, 420. 

$ 10 . 00 . 

Professor R. G. D. Allen has earned a well-deserved reverence among 
economists for his systematic and successful campaigns to upgrade the mathe¬ 
matical literacy of the profession. In this new book Allen assumes that we 
have learned our previous lessons and he now guides us through a mathemati¬ 
cal survey of modern macroeconomic theory. He is a better teacher of mathe¬ 
matics than he is an expositor of economics, and the present work therefore 
has its limitations. Nonetheless, the work will be of considerable use as a 
text for advanced xmdergraduates and it will be of great assistance to graduate 
students and professional economists as a reference work and guide to macro- 
economic model construction. 

The book is divided into four parts. The first, described as “tools,’^ presents 
a brief review of the building blocks of income and growth theory. There are 
chapters on the consumption and investment functions, on production f\mc- 
tions and technological relationships, as well as an illuminating chapter on 
the methodology of economic djmamics. Part II provides a review of the 
theory of income and employment. Included are surveys of the classical and 
Keynesian systems, a discussion of fiscal policies, and a chapter on dynamic 
multipliers. 

The heart of the book—certainly the most carefully worked out—^is the 
third part, which is devoted to growth econondcs. The analysis commences 
with a general discussion of problems of capital accumulation and simple 
Harrod-Domar models. There Aen follows a very instructive chapter on two- 
sector growth models under conditions of fixed proportions. Technical progress 
is introduced subsequently and various forms of technical progress are de¬ 
fined. The discussion then leads into neoclassical models of the disembodied 
technical change variety, and it proceeds from there to a survey of vintage 
models. The section closes with a review of Kaldor’s so-called “Keynesian” 
models of growth. 



BOOK REVIEWS 


973 


In Part IV Allen attempts to integrate trend and cycle. The section is high¬ 
lighted by an illuminating treatment of economic regulation, continues with a 
brief review of multiplier-accelerator models, and terminates with a chapter 
on models of cyclical growth. 

The major strength of the book is its systematic treatment of growth 
models. Working up from Harrod-Domar models, on to neoclassical theory, 
then to vintage models, and finally to models of the putty-clay vetriety, Allen 
emphasizes the importance of different assumptions upon the determination 
of the equilibrium growth rate. Having conscientiously followed the dis¬ 
cussion, the reader should be ready to put together any combination he likes, 
whether it involve a classical saving function with a Cobb-Douglas production 
function and disembodied technical change, or a Keynesian saving function in 
a vintage model characterized by putty-day or day-clay technology, or 
any of the other myriad combinations that modem growth theorists have 
been able to concoct. 

The book is not without its weaknesses. Parts I and II come across as 
having been written hurriedly in an impatient effort to get on to the more 
interesting topics to follow. AUen has attempted to provide tools in these 
Parts, but this attempt must be accounted a f^ure. Mathematical literacy on 
the part of the reader is assumed; and Allen’s emphasis is on the economics. 
However, the economic content of the results is rarely explored except in the 
most perfxmctory manner, and for the most part, conclusions are little more 
than mathematical consequences of hastily set forth assumptions. The result 
is that a reader who is not up to the mathematical standards required will 
draw no benefit from the work; while the reader who knows his mathematics 
but is short on economics, will not learn much economics even though he may 
be able to follow the maliiematical argument. The chapters on the Keynesian 
and dassical systems are particularly unsatisfactory in this respect. Nobody 
is going to learn very much about Keynes from this treatment. 

Even the Part on growth economics is far from ideal. The main emphasis 
is on the properties of “equilibrium,” or “Golden age” growth, which Mrs. 
Robinson long ago described as a “m 3 didcal state of affairs not likdy to obtain 
in any actual economy.” There is, to be sure, occasional analysis of disequilib¬ 
rium, but such questions as the speed of adjustment to the golden age are 
not discussed. Even though the emphasis is on equilibrium growth, the matter 
of maximizing per-capita consumption—^finding the “golden nile”—^is for 
some inexplicable reason not mentioned. It would have been interesting to 
know whether acts of God that destroy parts of the capital stock make any 
difference in the long run (and how long is long?) and whether neodassical 
theory has anything to contribute to the issue of whether foreign aid provides 
more than short-range benefits. One might, finally, have hoped for some 
economic interpretation of why the saving rate has no effect on the golden 
age growth rate, and how variations in the saving rate affect the growth rate 
in the short run imder alternative technological assumptions. 

Thomas Dernbubg 

Oberlin College and 

Council of Economic Advisers 
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History of Economic Thought 

The Collected Works of John Stmrt Mill. Vols. II-III: Principles of Political 
Economy with Some of Their Applications to Social Philosophy. Vols. 
IV-V: Essays on Economics and Society. By John Stuart Mill. Textual 
Editor, J. M. Robson. Toronto: University of Toronto Press; London: 
Routledge & Kegan Paul, 1965, 1967. Pp. xciv, 1166; Iv, 847. $50 the 
complete set. 

These four handsome volumes afford impressive testimony to the flourishing 
condition of research and scholarship in the history of economic thought, 
despite the continued decline in its pedagogical role in the training of econo¬ 
mists. Moreover they provide convincing support for Professor Bladen’s 
daim, in his editorial introduction to the Principles, that the latter process 
has already gone too far. 

It need hardly be emphasized that Mill’s economics formed part of a com¬ 
prehensive intellectual system, and subsequent volumes of this edition will 
cover his contributions to Logic, Philosophy, Ethics, Literature, Politics, 
and Cunent Affairs, in addition to his Autobiography and his later letters. 
Two volumes of Earlier letters 1812-1848 have already been publidaed. Thus 
the scope of this editorial undertaking resembles the current editions of Jeremy 
Bentham’s and Walter Bagehot’s Works rather than the recent more narrowly 
economic editions of John Rae and Leon Walras, or the current series of 
Scottish Economic Classics—of which only the Sir James Steuart and James 
Mill studies have so far appeared. 

Even in these four volumes, which comprise the most economic of Mill’s 
writings, the twentieth century spedalist encounters an astonishing variety 
of topics and themes, a fact that inevitably poses intractable problems of edi¬ 
torial classification. The Essays on Economics and Society include papers on 
“Corporation and Church Property” (1833); “The Law of Partnership” 
(1851); “Endowments” (1869) ; and “Land Tenure Reform” (1871); and 
while a pedantic reviewer may easily suppress the impulse to question their 
place in these volumes, he is only too well aware that they rjm only be judged 
as parts of a larger whole. 

The all-embracing scope of Mill’s accomplishments undoubtedly conveyed 
to his readers an impression of omniscience which, despite his modesty and 
dislike of dogmatism, helps to explain why the next, somewhat mediocre 
generation of English economists were “men of one book”—^to cite H. S. 
Foxwell’s well-known complaint. The textual editor’s painstaking collation 
of variant readings of the Principles suggests another reason, apart from the 
innovator’s natural hostility to the ruling orthodoxy, why Jevons so furiously 
attacked “the noxious influence of authority” in economics in the early 
1870s. Despite the important and much-discussed changes in Mill’s social 
and political ideas, first impressions of the variant readings suggest that the 
main structure of Mill’s economic analysis changed remarkably little through¬ 
out the seven editions of the Principles publidied in his lifetime. The over¬ 
confident section on value theory, which especially concerned Jevons, is a 
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case in point; and another is Mill’s dramatic recantation of the wages fund 
theory in 1869, which he did not see fit to mention in the 1871 edition because 
its results were “not yet ripe for incorporation in a general treatise” {Principles, 
Preface to the Seventh Edition). There were, of course, numerous changes of 
detail and formulation in Mill’s economic analysis; and the editor ha,^ wisely 
included Mill’s important correspondence with Caimes in 1864-65 concerning 
the revision for the sixth edition. But despite innumerable changes of wording, 
and modifications designed to bring the discussion of current issues up to date, 
the only parts where Mill’s changes were extensive enough to demand separate 
collation in appendices were those involving “Property,” “Cottier Tenacy,” 
and “the Probable Future of the Labouring Classes”—subjects dear to Mill’s 
heart. Also in this edition three of his 1847 articles on Landed Property are 
reprinted at the end of Book II, while his (not very revealing) correspondence 
with Harriet Taylor about the Principles appears as an appendix to Volume 

m. 

Yet despite the stability of the main structure of Mill’s economics, he was 
not merely summarizing and synthesizing the classical system, as so many 
of his late nineteenth and early twentieth century critics maintained. His sig¬ 
nificant additions to international trade theory have long been acknowledged, 
and more recently Professor Stigler has incisively demonstrated some of his 
other claims to recognition by economic theorists.^ Mill’s anal 3 rtical power, 
which was of a kind rarely found in conjunction with historical insight and 
deep understanding of social policy, is abundantly revealed in his Essays on 
Some Unsettled Questions of Political Economy (1844), long passages from 
which were reproduced in the Principles. These essays constitute the most 
valuable part of the new collection of Essays on Economics and Society, Other 
parts indude a group of five papers on currency and banking topics—^which 
represent Mill’s contributions to contemporary debates, and amplify some 
of the amendments to later editions of his main treatise; four papers on taxa¬ 
tion and expenditure; some brief reviews; and various other essays which 
can be grouped under the headings of labor, sodalism and property. Lord 
Robbins has written an instructive guide to this material in his editorial in¬ 
troduction to Volumes IV and V, while here, as in the Principles, the textual 
editor’s contribution is of the highest order. Each pair of volumes contains 
a most helpful textual introduction and a bibliographic index of persons and 
works cited, in addition to the general index. Not only the individual editors, 
but also the editorial committee appointed by the Faculty of Arts and Science 
of the University of Toronto must be congratulated on this superb addition 
to economic scholarship. 

But what, one may enquire, is the value of this undertaking to the pro¬ 
fessional economist in the 1960s? The precise answer must, of course, be a 
matter for individual judgment; but certainly Mill’s work is of much greater 
significance now than it was in the neoclassical and early Ke 3 mesian genera- 

*“The Nature and Role of Originality in Scientific Progress,” Economka, Nov 1955, 
NB. 22, 293-302; reprinted in Essays in the History of Economks (1965). Surpriringjy 
enough, thh is not mentioned in Bladen’s editorial introduction to the Prtndples, 
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tions. As Bladen notes, much of the meaning of his economic theory is lost 
unless it is seen in the context of “full development’’; and had he been bom 
a century later Mill woidd surely have agreed that economic development is 
too important a matter to be left to the economists. He was invariably conscious 
of the political and institutional environment in which economic change takes 
place, and he displayed a continuing interest in the sociocultural dimensions 
of the process. He was at times a preacher who hoped that his Principles might, 
like the Wealth of Nations, impress itself “strongly on the minds of men of 
the world and of legislators” (Preface to the first edition); and although it 
was, in general, a “measured polemic” (II, p. Ixxix), numerous passages are 
enlivened by Mill’s personal enthusiasms. As a concluding estimate it would be 
difficult to improve on Lord Robbin’s comments on the “spirit” of Mill’s 
work in his introduction to the Essays: . . for a generation disillusioned 
with systems, he once more appears as a highly admirable figure; a man with 
a firm hold on the ultimate values of truth and justice and liberty, with 
strong principles and a strong belief in their applicability; yet, once the high 
spirits and arrogance of youth had been transcended, fair in argument, willing 
to learn by experience, empirical in judgment, experimental in action” (IV, 
p. xli). This is his legacy to our time. 

A. W. Coats 

University of Nottingham 


The Age of Keynes, By Robert Lekachman. New York: Random House, 
1966. Pp. vii, 324. Paperback edition, $2.50. 

Robert Lekachman’s The Age of Keynes is a lucid, accurate, and useful 
statement of the life, times, and thought of John Ma 3 mard Keynes, who is 
characterized as the greatest economist of the twentieth century. The first 
seven chapters sketch Keynes’ career from his birth in Cambridge, England, 
in 1883 to his death in 1946. The biographical portion of the book is based 
on Roy Harrod’s great biography and E. A. G. Robinson’s wdl-known obitu¬ 
ary rather than upon new research and adds nothing to the existing knowledge 
about Keynes’ career. Two chapters on The General Theory of Employment, 
Interest and Money (1936) provide an excellent survey of Keynes’ most 
importot work. None of this will be new to professional economists, but the 
book is a neat package to place in the hands of college sophomores to give 
them a general perspective on the main currents in economic theory and policy 
over the past three decades. The New Economics is identified with Keynesian 
Economics. 

The final four chapters entitled “The Keynesian Era” are essays on 
growth, automation, inflation, and the tax cut of 1964 as the ultimate triumph 
of Keynes’ baac idea. Much of this material is only remotely related to 
Keynes^ and is often more revealing of Lekachman’s views on contemporary 
economc problems than of Keynes’ thou^t L^achman is highly critical of 
the Eisenhower Administration’s economic policies which fostered low growth 
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rates and relatively unemployment. The chapter on automation is not 
very relevant to Kqmes and fails to make the point that Keynes had virtually 
nothing to say about the economics of technology and that he assumed away 
the question of structural unemployment by treating all labor as homogeneous 
in its general qualities. The crux of structural unemployment is, of course, the 
heterogeneity of labor inputs. 

In order to curb price inflation Lekachman would supplement Keynesian 
monetary-fiscal weapons with guide posts for wages and prices. Preadent John 
Kennedy’s assault on the United States Steel Corporation in 1962 is applauded 
as illustrative of what may be accomplished by a vigorous antitrust policy 
to limit the exercise of market power by oligopolistic business giants. Ldrach- 
man laments the poliqr, characteristic of the United Kingdom and more 
recently of the United States, of meeting financial crises in the international 
balance of payments by slowing down economic growth and creating unem¬ 
ployment through increasing interest rates and taxes. He suggests that if 
Keynes’ International Clearing Union had been accepted at Bretton Woods 
in place of the International Monetary Fund the world would have been 
spared many of the agoninng international financial problems of the postwar 
period. The Special Drawing Rights, toward which the international Monetary 
Fund has been moving recently, represent bdated recognition of the wisdom 
of Keynes’ position. 

Lekachman’s justification for the title. The Age of Keynes, is his assertion 
that Keynes was “the greatest economist of his age” (p. 8). Most professional 
economists will, I believe, acquiesce in this judgment and few will have al¬ 
ternate candidates. Yet Lekachman never addresses himsdf critically to the 
question why, if true, Keynes did become the greatest economist of his time, 
or more generally, what are the requirements for becoming so great an econo¬ 
mist that a whole era will bear his name. A review of Komes’ career and 
personality reveals some strange characteristics in view of Ms place among 
the all-time greats in the Mstory of econonucs. Kejmes did not devote him¬ 
self single-mindedly to economics at any time in his career. He held ndther 
a doctorate nor a professorsMp in econonncs. Keynes’ posthumously publidied 
essay, “My Early Beliefs,” leaves the defiiute impression that Ms basic 
interests were in philosophy, the arts, and other immaterial subjects far 
removed from mundane economics. In an age in wMch mathematics is the 
handmaiden of economic theory, how can a man who deprecated the use of 
mathematics in economics {General Theory, pp. 275, 297-98) be the greatest 
economist? Paul Samuelson has said that Kejmes was antipathetic not only 
toward the use of mathematical symbols but also toward economic theory in 
gmieral and seems never to have had any genuine interest in pure theory 
{Econometrica, July 1946, pp. 196-97). ^ what is so great about Keynes 
as an economist? 

Better than anyone else Keynes met the challenge presented ly the Great 
Deprestion and all that it implies as a majcnr crias in the Mstory of modem 
ra pitnifsm. Meetit^ tMs challenge required an unusual combination of natural 
ability, nonconformity, insist into contemporary Mstory, and a c^)acity to 



978 


THE AMERICAN ECONOMIC REVIEW 


express theory in operational concepts which can be acted upon by statesmen 
and economic administrators. 

In probing for answers to practical questions Ke 3 nies first tested the old 
(classical) theory as a basis for giving advice and found that it did not work. 
So he demolished the classical edifice, with its laissez-faire implications, mainly 
by attacking Say’s law in relation to money, interest, and employment. Then 
came the erection of a new edifice, a macro system of theory couched in terms 
of investment, consmnption, national income, and employment. These concepts 
are built into a coherent system which enables economic administrators to 
know what to do about high unemplo 3 mient, low growth rates, and inflationary 
increases in the general price level. Ke 3 mes’ economics combines tools of an¬ 
alysis, guides to action, and essays in persuasion. There remains the hard test 
of the workability of the policies implied by the operational concepts of theory, 
that is, the question of the validity of the theory as tested through the 
workability of policy. By and large Keynes’ economics met this critical test. 
Many retoements remained to be worked out by more patient men. For 
example, the question of whether Keynes’ theory is one of equilibrium or 
disequilibrium at less than full emplo 5 mient is important for technicians but 
not important in the long sweep of the history of economic thought nor in 
determining after whom the age shall be named. 

Nothing Lekachman says is inconsistent with this interpretation of Keynes’ 
greatness, but in neglecting these more general and more basic issues he missed 
an opportunity to give his book the greater significance it might otherwise have. 

Dudley Dillaed 

University of Maryland 


Scholasticism and Welfare Economics. By Stephen T. Worland. Notre Dame 
and London: University of Notre Dame Press, 1967. Pp. x, 298. $7.S0. 

This is definitely not an easy book to review. Indeed, the major defect of 
Worland as a writer is that the dear lines of development, promised in the 
Preface and implied in the Table of Contents, do not materialize in the pages. 
This is not a book in which the reader can read the first and last chapters for 
premises and conclusions and then work throu^ the body of the book to 
check on content and argument. 

First, let us be sure what the book is not. Ever since Adam Smith was pro¬ 
claimed by certain historians to be the father of modem political economy or 
of sdentific economics, there has been a clear challenge to other historically 
minded persons to search for antidpators. Worland’s claim is that scholastic 
philosophy (by which he means Thomas Aquinas and a few twentieth century 
commentators) does not antidpate but has some thing to offer as a complement 
to modem welfare economdcs. He finds equivalents in the concepts and ap¬ 
proaches of the two systems (this, of course, requires a fairly elaborate 
exegesis) and thus argues that through the synthesis of the two systems it 
would be possible to come up with a welfare economics that is grounded in 
practical ethics and elaborated with the sdentific method of modem economics- 
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Worland is thus in contrast to such writers as the late Bernard Dempsey. To 
Dempsey, scholasticism had developed a sound basis for economic theory 
which, in effect, Adam Smith destroyed. 

Now let us try to see what the book is. Worland*s claim is “that the theorems 
of welfare economics turn out to be the joint product of both scientific eco¬ 
nomic analysis and scholastic moral values ... the conclusions of welfare 
economics appear as corollaries of the natural law—propositions of the 
gentium to be clearly seen and appreciated only when the principles of natural 
law are connected with economic science” (p.v.). Modern welfare economics 
provides the “missing link” between the just price doctrine and the common 
good as developed by scholasticism; the sodal welfare function reconciles 
distributive justice with justice in exchange (pp. vi-viii). As the author him¬ 
self explains the table of contents, the first two chapters are devoted to examin¬ 
ing St. Thomas Aquinases moral philosophy and thus developing the scholastic 
version of the foimdations of welfare economics; Chapters 3 and 4 form a 
history of welfare economics from Adam Smith to the present day; the next 
two chapters are an effort to esplain some of the concepts of welfare economics 
to noneconomists and thus show terminological equivalents; Chapter 7 tries 
to reconcile philosophic rationalism and voluntarism into what is to be called 
a “natural law” system; Chapters 8 and 9 find the complementarity between 
scholasticism and modem welfare economics basically in terms of the just 
price and the common good. 

How successful is Worland in carrying out his design? First of all, what 
about his analysis of “scholasticism”? Joseph Schumpeter was much inter¬ 
ested in “scholastic” economic analysis, but the dissertations he inspired were 
devoted mostly to sixteenth century moralists rather than to the thirteenth 
centxiry Thomas Aquinas. Aquinas produced such a small body of comment 
on economic and business activity that Worland could be accused of selecting 
an author into whom it would be easier to read his own preconc^tions. But 
was St. Thomas somehow the overpowering intellect for later “scholastics” 
so that what flowered in their writing was somehow programmed genetically 
in the Summal I believe historians of scholastic philosophy would agree that 
Thomas Aquinas wielded much more authority in dictating official Catholic 
philosophic positions in the first half of the twentieth century because of such 
popes as Leo XIH and Pius XII than he ever did before the Enlightenment 
of the eighteenth century. Secondly, the author’s simplification of modem 
wdfare economics will certainly not be accepted entirely by the writers them¬ 
selves nor the professional students of those writers. 

But apart from questions of interpretation, does this book have something 
of importance to offer economists? It would be a notable achievement to anchor 
wdfare economics to some practical ethical system. At best, Worland gives a 
bare outline of such a relationdiip. This book should be brought to the notice 
of a select few economists and moral philosophers, for use in their study and 
original work. This study is out of the ordin^, sincerely and carefully done, 
but difficult to evaluate by the ordinary standards of review. 

Rxchated L. PoaxER 


Oklahoma State University 
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Economic History; Economic Development; National Economies 
Why Growth Rates Differ. By Edward F. Denison, assisted by Jean- 
PiERRE PouLLiER. Washington: The Brookings Institution, 1967. Pp. 
xsd, 494. $12.50. 

This is a sequel to Denison’s famous study of the Sources of Economic 
Growth in the United States. It uses the same anal 3 d:ical framework, the 
same estimation techniques to compare postwar growth rates for the United 
States and eight European countries—Belgium, Denmark, France, Italy, 
Germany, the Netherlands, Norway, and the United ELingdom. Like the 
earlier study it is an attempt to measure the sources of output growth in 
terms of changes in the quantity and quality of inputs and factor productivity 
and to draw inferences for U.S. economic policy. 

Denison’s numbers raise some profoundly controversial issues. For the 
anti-statisticians they offer fine target practice in their favorite sport of 
shooting down all daring estimates: the author’s candid discussions of his 
methods and assumptions will guide their aim. For figure-happy commentators 
who confuse estimates with facts it offers a unique collection of consistently 
processed growth data for nine mature industrial countries. The area for 
potentially fruitful discussions which lies between these arid extremes is, 
however, a wide one. For these are not the kind of statistics that effectively 
prove or disprove anything at all, except the immense complexity of the 
task of defining or interpreting national growth rates. They raise more in¬ 
teresting questions than they answer and Denison is always explicit. Only 
the most naive reader could suppose that these numbers are intended to be 
taken at their face value. 

It is impossible within the space of a short review to mention more than 
a fraction of the important issues and the following comments are highly 
selective. They take for granted the basic analytical framework of the study, 
the assumptions of the underlying productivity analysis, and accept that the 
elements into which Denison diooses to resolve the ‘‘sources” of economic 
growth represent an intrinsically interesting set of categories. Within these 
limits and considering the implications of these techniques of anal 3 rsis and 
measurement for intercountry comparisons, the thought-provoking measures 
are those which seek to quantify relative quality changes in the factor inputs 
and to identify the causes of differing productivity trends. 

After all the emphasis put on the “human factor” in the literature of eco¬ 
nomic devdopment, it is at first sight surprising to find that Denison’s num¬ 
bers in this area are so small. He measures four aspects of labor input— 
numbers employed, hours worked, age-sex mix, and education. Intercountry 
differences in the growth of numbers employed are a significant cause of 
variations in the rate of growth of total output; but if growth is measured 
per head of the labor force it is only in the case of Italy that the labor 
inputs appear to account for as much as half of one per cent of the national 
growth rate; and for Germany and Denmark their net contribution turns 
out to be negative. The main factors on the negative side are the average num- 
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her of hours worked and the age-sex composition of the labor force. On the 
positive side the main factor is education, measured in terms of the number 
of years schooling embodied in the labor force weighted by the U.S. earnings 
differentials attributable to different levels of schooling. So if the “quality” 
of labor input per person employed seems to have deteriorated, it maiiiy 
reflects reductions in hours worked per full-time year and an increase 
in the participation of part-time workers or lower paid workers like women 
and juveniles; if it appears to have added to labor productivity then it mainly 
reflects a lengthening of the period of formal education adjusted, where pos¬ 
sible, for attendance. 

It is not easy to interpret these results thou^ one can see why Denison’s 
calculations 3 deld rather low figures. For much of what is relevant to a com¬ 
parative assessment of changes in labor force quality slips through his net. 
A chapter on the unmeasured elements discusses three of them at some 
length—experience, effort, and health—^and there is clearly scope here for 
significant variations in trend as between countries during the period under 
review. Denison himself seems to favor national differences in the intensity 
of work as an explanation for the relatively high starting levd and dow 
growth of labor productivity in the United States on the one hand and for 
the relatively low level and slow growth in the United Kingdom on the other. 
Moreover, tJhie assumption that individuals with the same number of years 
of full-time sdiooling have an equivalent education in all of the nine countries 
considered begs a crucial question. What Denison does daim to have estab¬ 
lished unambiguously is that education (measured in terms of the number 
of years schooling per member of the labor force and valued by U.S. earnings 
differentials) increased more in the United States over the period 1950-62 
than in any other country considered. The reasons for this lie in what happened 
before 1950 rather than after and he estimates that the educational quality 
of Northwest European labor was far above the American level in 1925 and 
roughly equivalent by 1950. 

Of the other two factors of production, capital appears to contribute sub¬ 
stantially to variations in national growth rates while the contribution of 
land to total economic growth is everywhere assumed to be negligible. Only 
in Belgium is capital estimated to be less important than labor input in 
determining the 1950-62 rate of growth of national income per person em¬ 
ployed. This is in spite of the fact that Denison’s calculations fail to take 
account of the basic quality of capital input, its age structure, or its intensity 
of employment. Again, however, he does not ignore these issues but discusses 
them thoughtfully and at length. In particular he gauges the potential order 
of magnitude of the effects of differences in the age structure of capital by 
trying to measure their contribution for what mi^t reasonably be regarded 
as the extreme cases—Germany and the United States. 

In the end, of course, the effects of the unmeasured changes in the quality 
of either labor or capital spiH over into the residual rag-bag and are classified 
as contributions to the growth rate of output per unit of input. Because it is 
a residual, output per unit of input turns out to be more important than total 
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factor inputs in accounting for variations in the national growth rates. It is 
here that the agnificance of the intercountry comparisons becomes most elu¬ 
sive and Denison's attempts to identify their causes begin to strain the less 
imaginative reader's sense of reality. Some of his estimates are purely national. 
For example the annual contribution to the growth rate per person employed 
of “advances of knowledge” is reckoned to be almost exactly the same for 
each country, with the result that for the United Kingdom it accounts for 
almost half the measured growth in productivity. Economies of scale are 
measured partly on the purely notional assumption that increasing returns 
to scale raised the U.S. national income by 1.10 per cent and for other coun¬ 
tries by slightly different but equally notional percentages, and partly on the 
assumption that differences between per capita consumption growth rates based 
on national price weights and those based on U.S. growth rates reflect 
divergences in the contribution of economies of scale to national income 
growth. 

It is in accounting for the residual, however, that the most interesting as 
well as the most impossible questions arise. Those who are not accustomed 
to looking undemealh the familiar statistical stones will probably find Deni¬ 
son’s heroic measures positively alarming and give up building an 5 rthing at all 
on international growth rate comparisons. Those who feel that it ought to 
be possible to draw intelligent policy inferences from growth rate comparisons 
would be well advised to start with Denison's study even if they boggle at 
some of his results. For there is no other book that deals so fraj^ly and so 
knowledgeably with the statistical problems of identifying the nature and 
causes of the wealth of nations. 

Phyllis Deane 

University of Cambridge 

Planning and Development in Iran. By George B. Baldwin. Baltimore: The 
Johns Hopkins Press. Pp. xiv, 212. $6.9S. 

Reg^nd Economic Devdofment in Italy. By Lloyd Savtlle. Durham, N.C.: 
Duke University Press, 1967. Pp. xiv, 191. $7.00. 

An apocryphal story tells of a kingdom in which learned men drew intricate 
anatomical atlases while embalmers preserved human bodies. The exalted 
position of the sages prevented them from ever looking at corpses, so the 
intricate and refined drawings bore no relation to crass reality. Embalmers, 
of course, could not read nor could they make much out of the drawings. 
Even a quick perusal of any of a number of theoretical works on planning 
(such as the 12S9-page volume which very appropriately appeared under the 
au^ices of the Pontifical Academy in Rome) provides condusive proof that 
our learned men are no more willing to look at the corpses than the learned 
men of the m 3 ^cal kingdom. 

In his study of planning and development in Iran, Dr. George B. Baldwin 
tries to redress the balance and to tell us bow planning looks to the lowly 
practitioners of planning in imderdeveloped countries. In Iran, as in most 
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countries in the early stages of industrialization, even the most basic eco¬ 
nomic data are lacking or are the product of somebody’s fantasy. Decisions 
are made on the basis of personal whim or personal influence. Policies are 
not followed through or are reversed without any forewarning. In such coun¬ 
tries planners can do little more than use their common sense in recommending 
policies and their recommendations usually fall on deaf ears. When planners 
achieve some measure of success, the success is due not so much to the ex¬ 
cellence of the planning as to lucky circumstances and to the basic dynamism 
of the country. 

Baldwin starts his account with a brief discusrion of Iranian politics and 
of Iran’s economic development in the pre-planned period. Next, he gives us 
an overview of the three Iranian postwar plans. TMs is followed by a more 
detailed discussion of the problems of balance of pa 3 mients, of agriculture, 
industry, and of manpower and education. The final two chapters are devoted 
to a summary of the conclusions readied by the author. Understandably the 
author disparages the usefulness of advanced techniques for planning in 
countries such as Iran. He also raises a more fundamental issue, namely 
whether and to what extent underdeveloped countries can benefit from com¬ 
prehensive economic planning. 

Baldwin has an intimate knowledge of Iran, and has written a concise and 
wdl-balanced book which deals with important issues. Yet he leaves the 
reader with a feeling of dissatisfaction. To put it brutally, the book is super¬ 
ficial. Baldwin’s main thesis is that planning failed because of political factors, 
but he never really tells us what these factors are. True, he quotes the 
Economist about Iranian politics to the effect that “anyone who redly knows 
what is going on in Iran must be grossly misinformed,” but it may be better 
to misinform the reader than to leave him completely in the dark. The few 
generalizations which are made do not explain the rise and the fall of the 
Planning Organization. Why the Imperial Government embarked on radical 
land reform in 1962 and why this reform slowed down at the beginning of 
1963 is also scarcely understandable. I suspect that the author knows mudi 
more about Iranian politics than he is willing to commit to paper. 

Another unsatisfactory feature of the book is that it leaves many loose ends. 
For instance, the land reform story breaks off in midstream in March 1963 
(thou^ a footnote brings us up to the summer of 1964). Yet, the book was 
^shed in November 1966 and presumably the author could have checked on 
a few crucial developments whidi took place in the intervening two years. 

Another weakness of the book lies in the paucity of economic analysis. 
The discussion of balance of payments problems in Chapter 4 is conducted 
entirely in real terms, with monetary factors never once mentioned, A foot¬ 
note on page 13 seems to suggest that it is possible to talk people into con¬ 
fidence in the currency regardless of the rate of inflation. On page 127 we 
are told that the licensing system for textile plants worked wdl, but we are 
never told what is meant by a well-working lic en sing system. The economic 
analysis is even more threadbare when (as in the discussion of manpower 
planning) the author abandons spedfic Iranian issues to embark on a broader 
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treatment of planning. Yet all these weaknesses are relatively minor. Baldwin 
wrote a good book, which should be read by those interested in the practical 
side of planning. 

I do not really know how to place Saville’s book on regional economic de- 
vdopment in Italy in my twofold classification, since the author seems to be 
equally unaware of economic theory and of practical policies. Indeed, with 
the exception of its commendable brevity, the book is an example of how 
not to write a book on economics. 

The book starts out by contrasting ^^stratified layers of refuse embedded 
in the floors by the sketchy housekeeping of successive generations of Vil- 
lanovian housewives . . . with the high gloss achieved by the regular applica¬ 
tion of polishing pads by modem housdceepers.” Most of the statistics pre¬ 
sented, however, refer to a much more modest span of history, namdy the 
1951-1961 period. However, the Villanovans (and also the Etmscans) get 
called in whenever they are needed to help explain some otherwise puzzling 
differences in post-World War II development of various Italian regions. Good 
use is also made of religious and social factors. For instance, on pages 78-79 
we are told that Rerum Novarum is partially responsible for the decline of 
the rate of labor participation amongst Sicilian women. Somehow, however. 
Rerum Novarum made no impression on the women in the Northern provinces, 
and even in Sardinia where, as we are told on page 112, women’s participation 
has increased since the unification of Italy. 

Saville sets himself the tSL^ of a detailed anal 3 rsis of regional differences in 
growth patterns of Italy. In Part I he sets out to define regions in a more 
meaningful fashion than those obtained by the arbitrary division into North, 
Center, and South. In its place he proposes a seven-region breakdown, and 
then proceeds to select typical provinces from each of the regions. Unfor- 
tunatdy, the provinces which he selects are in many ways very atypical. For 
instance, Cuneo is selected as a typical North-Western province. However, 
as we are told on page 27, the population density per square mile in the 
Northwest as a whole increased by 162 per cent in the 1871-1961 period 
whereas in Cuneo it decreased by 25 per cent. Another example is Brescia, 
which is taken as a t 3 q)ical province of the Northeast region. Here the road 
dendty actually decreased in the relevant period, whereas in the area as a 
whole, it increased enormously. Needless to say, the author shuns variance 
analysis which mi^t diow whether the breakdown into regions is meaningful 
and whether the selected provinces are in any way t 3 q)ical of the regions. As 
it turns out, however, division and selection of typical provinces is of little 
consequence, since the author makes no attempt at a systematic use of his 
own dassification in actual comparisons. 

In the second part, the author attempts to link the rate of development 
to such factors as average population densities, the structure of the labor force, 
wage levels, the supply of capital, and others. There are some interesting 
findings as, for instance, the finding that the density of population is poatively 
correlated with the rate of growth of income, but not with the income level. 
Much of the work relies, however, on secondary sources which, though in- 
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tions of per capita income in Italy’s region in 1938 and in 1951-60, Ta^a- 
came’s calculations are of great importance to the understanding of Italy’s 
development, but, as explained in the original publications, they are largely 
based on fragmentary evidence and diould be used mih extreme caution, 
which Saville fails to do. 

Because of the confused nature of the book, it is really extremely difficult 
to say what the whole book is about. At some points comparisons are made 
between one small and well-defined region and another. At other times Germany 
is compared with Italy. The time span jumps from prehistory to postwar 
history, the subject from women’s participation in the labor force to the 
results of investment programs for Southern Italy. Inevitably, none of the 
subjects is well covered or well documented. For instance, the discussion of 
development programs for Southern Italy fails to mention Chenery’s studies. 
I.M.D. Little’s name never appears in connection with the discussion of the 
fuel situation. 

The author’s S 5 mtax provides some comic relief from the book’s confusion. 
Here are two gems: “To increase a nation’s rate of economic growth by even a 
tenth of a per cent per year is notoriously formidable” (page 40). “In com¬ 
parison with the three-region figures of the Central Institute of Statistics both 
Cusimano’s and TagUcame’s distributions tend to be somewhat greater than 
official estimates” (page 39). The few moments of jollity which such passages 
provide are a poor excuse for writing the book and a poorer excuse for 
reading it. 

Staitolaw H. Wellisz 

Coltmbia UniversUy 

Economic Development Issues: Latin America, Prepared for the Committee 
for Economic Development. New York: Frederick A. Praeger, 1967. 
Pp. xix, 341. $10.50. 

Reflections on Latin American Development, By Roberto de Oliveira 
Campos, Austin: University of Texas Press, 1967. Pp. xii, 168. $5.00. 

These two books reflect the gradual coming of age of economic analysis 
and statesmanship in Latin America, They are a diagnosis of the present 
economic situation by leading economists and policy-makers of some of the 
more important countries. One book is a collection of recent essa 3 rs and 
speeches by one of Latin America’s most brilliant economists and diplomats, 
Dr. Roberto de Oliveira Campos. The other is a compilation of country 
studies, conunissioned by the U.S. Committee for Economic Development. 
Each of the six studies (Argentina, Brazil, Chile, Colombia, Mexico, and 
Perfl) is an introduction to some of the economic and policy problems of the 
country. 

Dr. Campos, in his twdve essays, ranges over the entire field of Latin 
American development problems, including historical relationdnps, U.S.-Latin 
American relations, government poUdes, administration, management and 
entrepreneurship, social engineering, trade and aid, Brazil’s unique situation, 
and the Alliance for Progress. The audience to which Dr. Campos addresses 
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liim<8<»lf consists generally of noneconomists and those not specialized in Latin 
America. There is a considerable amount of repetition ^ce there vras no 
reviaon before putting the essa 3 ?s in book form. 

Dr. Campos’ basic theme is that historical perspective, good will, open 
markets, democratic governments, institutional reform, and ample and liberal 
credit will put Latin America on the road to devdopment. HQs criticism of 
the U.S. and Latin American governments is more gentle than that made by 
most students. He refuses to ally himsdf with either the structuralists or 
monetarists and pursues a moderate, middle-of-the-road course. 

It must be said, however, that Dr. Campos’ world is extremdy orderly. 
Nearly every phenomenon conasts of two, three, or “X” dements. The two 
main aspects of the Latin American politico-economic landscape are: (1) the 
antimilitary and antidictatorial trend, and (2) the mystique of development. 
The three elements of Latin American idedogy are (1) bias against primary 
production and in favor of industrialization, (2) bias in favor of state inter¬ 
vention, and (3) tolerance of inflation and unbalanced growth. The two 
inner contradictions of its ideology are (1) the demonstration effect, and 
(2) nationalism. The two kinds of nationalism are (1) romantic and (2) 
pragmatic nationalism. There are three planes of action: (1) nationalism of 
ends, (2) internationalism of means, and (3) supranatioiialism of markets. 
These are random samples. These taxonomic exerdses are very interesting, 
sometimes useful, but nearly always wrong, or at least too simple. 

Let us not be dduded, however, into thinking that Dr. Campos is trapped 
by his own sometimes oversimplified constructions. His experience as di plomat 
(Brazilian ambassador to the United States), as policy-maker and planner 
in the Castello Branco government, and as teacher gives him certain license 
whoi making speeches. Dr. Campos’ central message is moderation and dis¬ 
cipline: moderation in the form of pragmatic nationalism, state intervention 
when it improves the productivity of the factors of production, and reform 
from within; discipline in the management of fiscal and monetary affairs, 
in the operations of government enterprise, in planning, and in policy 
determination. 

Ih the CED-sponsored book Roberto Alemann writes on Argentina, Hftman 
Echavarria on Colombia, Rdmulo A. Ferrero on Perfi, Gustavo Romero 
Kolbeck on Mdxico, Sergio Undurrago Saavedra on Chile, Mdrio Henrique 
Simonsen on Brazil. These are all well-known and respected economists and 
poHcy-makers in their respective countries. The CED, of course, placed no 
restrictions on the authors, but the commissioning of these authors and the 
selection of these countries by the CED may have resulted in an unconsdous 
bias. The reader will not find either leftist or CEPAL thinking in these essays. 
The result is a compendium of “orthodox” analyses and prescriptions, markedly 
different from that which would be found in a random sampln of «»rf>nAmicfg 
and policy-makecs. 

These are, of course, not complete coimtry studies. For example, the study 
on Argentina is an attack on tihe government’s polides from Per6n to the 
present. The Chilean study deals in a balanced way with three elemmits of its 
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devdopment: copper, agriculture, and education. The Colombian study is 
another assault on government policy, with especially harsh words for a 
nonexistent “proyectista” school of public investment. The study on Mexico 
offers a healthy antidote to the Colombian study, pointing out that the govern¬ 
ment building of infrastructure laid the groundwork for substantial progress 
by the private sector. The Peruvian study is a straightforward country study, 
with overtones of criticism of government policy. The Brazilian study is the 
best. It demonstrates, as does Dr. Campos, the possibility of the coexistence 
of a high rate of inflation and a high rate of real economic growth under 
certain circumstances. Simonsen shows, however, a fact not mentioned by 
Dr. Campos. The process of simultaneous inflation and growth has been 
possible only by the rapid substitution of public investment in sectors which 
had been functioning effectively in private hands. 

The chief mi s chief-maker in most of the studies is inflation and the chief 
cause of inflation is “unsound” fiscal and monetary policies, including deficits 
financed by printing press money, taxes which act as a depressant on the 
private sector, and inadequate foreign economic policies. Directly and in¬ 
directly the “false” doctrines of the “structuralist” and CEPAL schools come 
in for a thorough thrashing in many of the studies. There is little criticism 
of the private sector and virtually no criticism of the United States, its policies, 
or of U.S.-dominated companies. This is all a bit too good to be true, and 
makes it clear that the studies were inspired and written from the point of 
view of the private sector. This, of course, does not render them scientifically 
invalid, but it must be borne in mind that in some cases they represent only a 
partial view. In all of these countries, there are book-length studies which are 
better balanced and more acceptable analyses. 

For students of Latin American affairs, a collection of Dr. Campos^ essays 
is a welcome addition to the literature. Even its simplistic nature does not 
mar the contribution. For those not familiar with Latin American economic 
affairs, Dr. Campos is a good place to begin, but it must be supplemented by 
a rapiffly growing literature in this field. For anyone, the CED volume should 
be read at least in conjimction with Dr. Campos^ work, and preferably with 
some more complete country studies. 

Robert Loring Ali.en 

University of Missouri at St Lotus 

Economic Policy in Postwar Japan: Growth Versus Economic Democracy. 
By Kozo Yamamura. Berkeley and Los Angeles: University of Cali¬ 
fornia Press, 1967. Pp. xvii, 226. $6.95. 

It is a pleasure to welcome Professor Kozo Yamamura into the exclusive 
Sour Grapes (Suppai BudO?) Club of Western and Westernized economists 
faulting Japan’s postwar economic miracle. As we can guess from his sub¬ 
title, Yamamura’s criticism is that Japan has sacrificed free competition, 
fiscal and distributional equity, and current economic welfare for pottage 
points of measured economic growth and (possibly) future economic wel¬ 
fare. In Harrod-Domar terms of Ft* Japan has raised F* primarily 
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by the multiplier (a) effects of investment in excess capacity (private 
pyramid-building), while minimizing by export-stimulation any offsetting 
fall in its productivity (a) and maintaining the profitability of the whole 
operation by holding down the labor share of the national income. (Com¬ 
pare this reviewer’s Chapter 11 of W. W. Lockwood’s State and Business 
Enterprise in Japan.) 

Yamamura’s monograph stems from a doctoral thesis in industrial eco¬ 
nomics, so that its primary stress is on issues like industrial structure, con¬ 
centration and monopoly, and the ^'falling rise” of the zaibatsu. Chapter 9, 
on taxation, and Chapter 10, on labor and wages, seem to be afterthoughts. 
The concluding Chapter 11 presents a broad spectrum of rival Japanese 
views on the entire problem of “Choice versus Growth.” 

The first seven chapters, while spattered from the dissertation inkhorn, 
are more detailed and useful than the rest. Yamamura traces the confused 
and contradictory history of SCAP’s advance and retreat from zaibatsu- 
busting, without answering forthrightly the 64-billion yen question, whether 
a competitive Japan could also have performed economic miracles while 
maintaining economic independence from the United States. The subse¬ 
quent Japanese “promonopoly” policy Yamamura distinguishes from 
zaibatsu-itztQxdXion because (1) so many new giants are not old-zaibatsu 
afl&liates, and (2) because linkages between these affiliates are more tenuous 
than prewar ones; control is now divided between management, stock¬ 
holders, banks, and public agencies. 

Yamamura also shows that most industrial concentration ratios of the 
standard “Big variety have tended to decline over time, while “concen¬ 
tration” was rising in the sense that small firms were forced into mergers 
with larger ones, or into satellitic dependency upon the larger firms. One 
gathers that the Ministry of International Trade and Industry (MITI) 
encouraged all “large firms” able to take advantage of advanced technology, 
and encouraged them even at the expense of smaller ones, but that in most 
industries these large firms numbered more than n —Whence the apparent 
anomaly. It would have been interesting to see Gini concentration ratios 
(covering the entire distribution of firms) along with the conventional 
“Big «” ones. 

A merit of these chapters is their extensive sampling from Japanese 
sources, including the emotional left-wing writers not usually deemed 
worthy of translation. Offsetting this merit, Yamamura omits some recent 
Western literature; the essays of Eleanor Hadley and Eugene Rotwein are 
among the missing, considering only contemporary American writers on 
Japan’s industrial structure. 

Yamamura’s taxation chapter does not delve deeply into incidence prob¬ 
lems, and weakens its own case by omitting the “inflation tax” which has 
shifted so much of the cost of growth in the 1960s to persons “locked in” 
to income and wealth in monetary form. The labor and wages chapter 
could also be strengthened by considering the relative share not only of in¬ 
dustrial labor—^biased upward, since such labor is a rising portion of the 
labor force—^but of the entire “proletariat,” including the small farmers. 
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Both these chapters abound in statistical tables, not always debugged of 
inconsistencies.^ The summary “opinion survey’’ Chapter 11 overreacts 
from Japanese Marxism to exaggerate the low-level strains in the holy (?) 
alliance between Big Business and Jiyuto (Liberal-Democratic Party) 
Japanese Government. It also exaggerates, alas, both the vehemence and 
the influence of Japanese “modem economists” to the existing official 
growthmanship-preference. 

There is a good index, and the bibliography is rich in Japanese sources. 
The University of California Press, however, gets poor marks for editorial 
efficiency, having left Yamamura’s English marred by occasional traces of 
Eigo and “Japlish.” One more “stylistic” reading would have helped the 
monograph substantially. 

M. Bronfenbrenner 

Carnegie-Mellon University 

Economic Development in Asian Perspective, By Shigeru Ishikawa. Tokyo: 

Kinokuniya Bookstore Co., Ltd., 1967. Pp. 488. 2,800 yen. 

I opened this book with high expectations, since its aims are ambitious and 
it has been well spoken of. In fact, while I found it insightful and informative 
on certain matters, particularly in the area of agriculture, it did not live up 
to those expectations. 

The theme of the book is that the initial conditions of development in Asia 
today are markedly different from those in the presently developed countries 
when they began their rapid development and that these differences require a 
a different pattern of future growth from what was applicable in the past. 
The book explores the differences and develops a pattern of growth for Asia 
on the basis of these differences. These differences are: (1) The low level 
of per capita incomes in Asia compared to those in the West or Japan at 
comparable periods. (2) The comparatively high rate of growth of popula¬ 
tion and labor force in today’s developing coimtries further exacerbating a 
condition of surplus labor supply. (3) The largdy subsistence character of 
agriculture characterized by the virtual disappearance of the arable land 
frontier and a lack of basic investment in infrastmcture, especially in the 
area of water control. This in turn contributes to a very low per capita farm 
output and consequently an even lower marketable surplus which greatly 
limits the possibility of industrialization. (4) In the industrial field modem 
technology requires far greater capital investments for a particular plant 
tBan in the past, while the direct employment consequences of this invest¬ 
ment are less. (S) In the area of foreign trade, the foreign markets for today’s 
developing countries are restricted because of the unwillingness of the ad¬ 
vanced countries to restructure their industrial structure according to com¬ 
parative advantage. (6) Various institutional differences such as the end 

1 An example is pointed out by the reviewer’s visitiug colleague, Professor Kei Shibata 
“Table 49 (p. 155) shows that, over the decade 1953-63, hourly real wages, labor productivity, 
and the labor share grew, reapectivdy, from 100 to 162, from 100 to 216, and from 47.7 to 53.9 
per cent. However, the first two results seem to imply that the labor share declined to 47.7 
X(162/216) or 35.8 per cent.” Explanation is required, to say the least. 
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of colonialism, the breakdown of traditional landlord-tenent relationships, 
and the pressure for social expenditures and minimum wages have all con¬ 
tributed to a markedly different climate for development in Asia than in past 
development. The effect of these initial conditions is to set up a series of 
conflicting goals: e.g., the goal of rapid agricultural growth versus that of 
speedy industrialization compete for scarce investment funds; development 
of capital intensive import-substitution industries contributes to great de¬ 
mands for scarce foreign exdiange with only slight employment effects. The 
problems of development are far more difficult than in the past and the 
reconciliation of these conflicting goals in Asia requires both precise analysis 
and a more exact model than in the past. 

The author explores the implications of these various conditions, first for 
the development of agriculture and then of industry. In the field of agricul¬ 
ture the prime requirement is an increase in per acre output, since the frontier 
of arable land has virtually disappeared. The author develops the concept 
of “leading inputs,” and a staged series of requirements for the increase of 
per-acre output. The leading input is water control which includes an infra¬ 
structure for flood-control, irrigation, and drainage. Water control requires 
a heavy basic investment, but it is a precondition for the new technology 
of fertilizer, improved seeds, new varieties, and improved farm tools. The 
main source of funds for the basic investment is the government, and the 
government also plays a major role in stimulating the adoption of fertilizer, 
better seeds, and better techniques. The large surplus labor force that char¬ 
acterizes the Asian economies makes possible some substitution between 
labor and capital in canying out the basic investment in water control. How¬ 
ever, the surplus labor also leads to a need for rapid industrialization in 
order to absorb the surplus labor force. 

The discussion of agriculture is followed by a short dbapter on the flow 
of resources from the agricultural to industrial sector. The author concludes 
that it is unlikely that in the early stages of development that there will be 
a flow of resources from agriculture to industry; that the government “must 
be prepared unhesitatingly to allocate the required amount of centralized 
funds to agriculture”; but that the government must exert all efforts to mini¬ 
mize the net resource flow into the farm sector, by appropriate techniques 
for the basic investments and improved organization of the farm sector. 

The author then moves on to a discussion of industry; here he, in effect, 
adapts the so-called Mahalanobis model, used for the Indian Second Five 
Year Plan, to other countries. A basic result of this model is its conclusion 
that developing countries establish their own intermediate and capital goods 
industries, if they are to carry on an investment program of the required 
size. This rests in part on the assumption that possibilities of gaining foreign 
exchange by expanding fordgn trade are linuted by the policies of the de¬ 
veloped countries. These capital goods industries are characterized by a 
capital intensive technology with relatively fixed factor proportions, for 
which the scale factor is very important. Such massive capital intensive in¬ 
vestments in plants of modem tedmology have only minor employment con- 
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sequences. Therefore it also becomes necessary for the government to stimu¬ 
late, both by its policy and resources, the labor intensive cottage industry 
sector. A criterion as to choice among industries in the cottage sector is the 
additional finance capable of being mobilized beyond the initial government 
investment. Nevertheless, government policy is the major determinant in 
choice of projects in both the modem and cottage sectors, and this requires 
careful and precise government planning. 

In my opinion the book’s major contribution is in the discussion of agri¬ 
culture. I think the discussions of the new agricultural technology, the ex¬ 
perience of Japan which the author knows well, the examination of the com¬ 
parative experience in various developing countries, and of surplus labor, 
aU make a contribution to the field of development—especially for a reader 
who is not an agricultural economist. If this were all the author aimed at I 
would have been satisfied with perhaps minor caveats. But the author at¬ 
tempted much more—and in this he dd not succeed. 

First, he talks often about a universal model of development; in fact the 
model is largely of an Indian type which I think is not relevant to many 
other countries (Thailand is a most obvious example). The modd is basically 
an investment modd with some adjustments to allow for the “initial condi¬ 
tions,” and as such it has the weaknesses of all sudi models. Professor H. 
M3dnt in his The Economics of Developing Countries has espedally stressed 
the peculiarity of India, and the weakness of the Indian model applied 
elsewhere. 

Second, he largdy ignores the use of the market in allocation of resources, 
or such measures as profitability or rate of return. Where the question is 
discussed it is in terms of “required” or “optimum” amounts, without ade¬ 
quate criteria for determining what is required or what is optimal. The author 
puts stress upon planning without spedfying any precise criteria for choice 
when allocation problems become important, while ignoring the relation be¬ 
tween the plan and market criteria. 

Third, he too willingly accepts the thesis of limited foreign markets for 
the products of the developing countries. There is by now a fair amoimt of 
evidence that the poor fordgn trade experience of many of these countries 
reflect significantly the weaknesses of their past policies, with their stress 
on import substituton, overvalued exchai^e rates, protected markets, etc. 
Also he imderestimates the possible size of the local market and the effect 
of the availability of manufactured goods in rural areas as a stimulus to rural 
output. 

The discussion of industry is very weak. While the discussion of agricul¬ 
ture is based on a reasonable model and the author’s experience, that of 
industry is vitiated by a poor model, and a lack of knowledge of recent his¬ 
torical experience. For example, Indians doubtful experience with cottage 
industry on the basis of policies rimilar to those advocated by the author 
is ignored. I seriously question the adoption of past Indian polides in this 
sector, which India has itself largely abandoned, as a model for other countries. 

For all these reasons the book did not reach expectations. As a monc^aph 
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on agricultural growth that section has much to offer; as a more general 
study of economic growth, either in universal or Asian terms, it is weak, 

George Rosen 

Asian Development Bank 

Money and American Society 1865-1880. By Walter T. K. Nugent. New 
York: The Free Press; London: Collier-Macmillan Ltd., 1968. Pp. xv, 
336. $7.95. 

Nugent^s scope is much narrower than his title; his chief concern is the 
monetary status of silver. The coinage legislation of 1873, which discontinued 
the unrestricted coinage of silver dollars, is the focal point of attention. Im¬ 
portant counterpoint is furnished by a review of the (largely abortive) cam¬ 
paign for international agreement on monetary standards and units. The book 
presents a social-political narrative complementary to Irwin Unger’s master¬ 
ful study of The Greenback Era. It is a modest but useful addition to the 
literature. 

The Coinage Act of 1873 received relatively little attention when adopted, 
since at the time specie payments were still suspended. The coming of an 
economic depression and the coincident drastic fall in the value of silver, 
however, brought the measure into prominence, and it was denounced as 
the “Crime of 73.^’ It would be an interesting exercise in counterfactual his¬ 
tory to explore the probable results, had the silver dollar not been dropped, 
but Nugent does not explore this question very far. His brief sketch of 
probable economic consequences is not very persuasive, and his discussion 
of arbitrage mechanics (pp. 99-100) is simply incorrect. 

Nugent argues that the architects of the Coinage Act of 1873, chiefly 
John Sherman and William Linderman of the Mint, had for several years 
foreseen the likelihood that increased production of silver would lower its 
market value, and worked to head off, by demonetizing silver, expected harm¬ 
ful consequences to the economy and to the public credit. 

The narrative begins with an interesting review of the International Mone¬ 
tary Conference at Paris in 1867, full of enthusiasm for international monetary 
unification on a gold basis. Sherman, who attended the conference, introduced 
a bill for that purpose in the Senate in January, 1868, and measures of the 
sort were continually in the mill thereafter. Little overt opposition to the 
demonetization of silver appeared. The motive of demonetizing alver was 
not exlensivdy debated, but Boutwell^s Finance Report of 1872 made the 
case very explicit. Subsequent arguments that the 1873 bill was sneaked past 
an unsuspecting Congress cannot be upheld. 

The panic of 1873 and subsequent depression made silver a major con¬ 
troversial issue. Nugent shows the important difference between the relatively 
conservative advocates of international bimetallism and advocates of “free 
silver,” the more radical domestic expansionists. Althou^ the case for silver 
received a sympathetic treatment from the United States Monetary Commis¬ 
sion in 1877, the hopes for international bimetallism were disappointed. All 
the trends in Europe (well detailed by Nugent) were running in the contrary 
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direction, as demonstrated by the abortive International Monetary Confer¬ 
ence in Paris in 1878. 

Nugent discusses the relation of coinage policy to policies involving the 
national debt, the greenbacks, and the national banks, but adds little to our 
knowledge. The economic significance of coinage policy is not very adequately 
developed. Nugent is not an economist, and he has structured the issues very 
much as contemporaries structured them. One may fault him more for not 
digging into some technical details of administration. He assumes at several 
points that individuals could exchange one precious metal for the other at 
the Mints at the mint ratio, an arrangement which would facilitate arbitrage. 
However, Mint statutes simply provided that each person would receive 
back the same metal he deposited. And if Nugent’s assumption were correct, 
there would have been arbitrage in the other direction prior to 1873, since 
silver was at a premium relative to gold. The international significance of 
coinage policy is not analyzed; Nugent believes that “If people, including 
Americans, bought British goods or services, they paid in gold” (p. 8). 

Nugent devotes much attention to the impact of the depression of the 
1870s on public opinion. Commendably he follows modem scholarship in 
the opinion that output did not decline; unfortunately this leaves him with 
no convincing reason why the depression hurt anyone. Some reference to the 
strong impact on the distribution of real income and wealth, the increased 
burden of debts, and industrial unemplo 3 mient (particularly in 1877-78) 
would have strengthened the political narrative. 

At some points, even the political narrative needs more detail. When 
Sherman’s coinage bill first passed the Senate in 1871, he voted against the 
final version, presumably objecting to provisions for coinage charges by the 
Mint. Nugent refers to this only casually, yet it seems to require fuller dis¬ 
cussion. Did Sherman believe the coinage charge was more important than 
demonetizing silver? Or did he vote against the bill only because he was 
certain it woidd pass? 

Nugent’s concluding section is one the economist can endorse heartily. 
He feels that the protracted dispute over silver was a sterile political dead 
end, replete with misplaced moralizing and group distrust, which distracted 
people away from real solutions to their economic problems. The reluctance to 
look upon money in a functional sense has continued to trouble American eco¬ 
nomic policy to the present day. 

Paul B. Teescott 

Miami University 


Statistical Methods; Econometrics; Social Accounting 

The Wharton Index of Capacity Utilization, By Lawrence R. Klein and 
Robert Summers. Philadelphia: Economic Research Unit, Wharton 
School of Finance, University of Pennsylvania, 1966. Pp. vii, 94. 

More and more frequently, time-series with the label “capacity utilization” 
appear in empirical production functions, investment demand equations, price 
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mark-up equations, and other relationships describing business bdiavior. In 
spite of the common label, utilization series differ widely in underlying con¬ 
cept and in basic data sources. It is the purpose of the present volume to 
make perfectly clear for one widely used set of utilization measures—^the 
Wharton School indexes—exactly how the final numbers are derived from 
basic sources, and leave, as the authors put it, ‘‘statistical tracks so that other 
investigators may duplicate or extend the relevant series.” 

As a statistical reference work, the result is exemplary. Each critical de¬ 
cision is set forth clearly, and charts and tables show estimated output and 
capacity indexes for each of the 36 component industries. Aggregate utiliza¬ 
tion indexes based on three different sets of wei^ts appear, and there is a 
section comparing aggregate utilization with two measures of the “GNP 
gap.” Readers are made well aware of the many possible sources of error 
in the estimates. 

The Wharton indexes make use of two basic techniques of capacity mea¬ 
surement, physical quantity measures based on government and trade asso¬ 
ciation data, and the so-called “trend-through-peaks” method. Physical ca¬ 
pacity and output data are used for four service industries, in the first attempt 
to measure quarterly utilization outside the industrial sector, and for crude 
oil. The basic assumption of the trend-through-peaks method, which is used 
to estimate capacity in all the remaining industries, is that output reaches 
the same per cent of capacity at each output peak; output peaks then serve 
as benchmarks for the capacity series, which is filled in between peaks by 
means of linear interpolation. One problem with the method is, of course, 
that some peaks may represent lower utilization than others. The authors, 
well aware of this danger, have adjusted the capacity estimates by omitting 
selected “weak peaks” from the calculations in eight industries on the basis 
of estimates from production function studies. Production function data were 
available for only thirteen industries, however, and there has been no ad¬ 
justment of capacity for any of the other industries. A second problem with 
the trend-through-peaks method is extrapolation beyond the most recent 
peak; since there is no benchmark to guide the extrapolation, utilization 
estimates on a current basis are especially subject to error. 

The GNP gap comparisons raise a small technical puzzle. The authors 
assume that for a fraction, m, of the total economy, utilization is measured 
by the quantity, U/Umaxy bas^ on their indexes, and that for the remainder 
of the economy (covering finance, trade, government and agriculture), utili¬ 
zation is always at one (that is, 100 per cent). Under these assumptions, one 
simple way to calculate aggregate utilization is {U/Vjo^m (1-wt). The 
GOT gap, or one minus utilization, is then (1-U/Urr..^)m. The authors (p. 
88) use a more complicated formula whose rationale is not dear to this re¬ 
viewer, Given their formula, estimates of the GNP gap are very siTnilflr in 
level and amplitude to those of the Coimdl of Economic Advisers and to 
estimates basrf on “Okun’s law,” except that the latter tend to lag the others 
slightly. 

At a broader level an important and unsolved problem has to do with the 
concept of capacity the authors attempt to measure. As they make dear. 
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they wish to measure “potential output” in the sense of output associated 
with full utilization of all factors of production. The usual concept, rdated 
to short-run cost curves in the theory of the firm, has to do with fixed capital 
alone—capacity is defined as most elfficient level of operation of the existing 
capital stock, or the point at which it becomes prohibitively expensive to pro¬ 
duce any more with the given stock. If there is a change in the civilian labor 
force, Klein-Summers capacity changes instantly, but capacity according to 
the usual concept doesn’t change, at least until the labor force change affects 
rdative factor costs. The theoretical relation of the Klein-Summers concept 
to the demand for capital goods and price mark-up behavior remains to be 
explored. 

My guess is that definitive measures of utilization, if we ever get them, 
will differ in both concept and technique from the present Wharton indexes 
(Klein and Summers might well agree). At the conceptual level, one hi^y 
promising development is the natural interpretation of capacity in so-called 
“putty-day” models of production. Charles Bischoff and Peter Tinsley have 
both recently construct^ experimental capadty measures based on putty- 
day modds. At the statistical level, careful use of capital expenditure data 
and use of survey questions about current rates of operation (both of which 
the Wharton indexes disregard entirely, in contrast to other available utiliza¬ 
tion measures) seem to offer much promise. Until definitive indexes come 
along, however, the present Wharton measures are quite useful, and the 
detailed exposition of their construction in the present volume sets a standard 
which future workers should strive to maintain. 

Frank de Leeuw 

Board of Governors 

of the Federal Reserve System 


Economic Systems; Planning and Reform; Cooperation 

Planning Reforms in the Soviet Union, 1962-1966, By Eugene Zaleski. 
Trandated by Marie-Christine MacAndrew and G. Warren 
Nutter. Chapel Hill: University of North Carolina Press. Pp. viii, 203. 
$ 6 . 00 . 

This book distills a great deal of solid reading in the Soviet literature. As 
a specialist in the field I have benefited greatly, and much admire the in¬ 
dustry and patience which have sustained Zale^ through so much work. 
He has written an ideal handbook on the subject of his title for his Soviet- 
ological colleagues. But I doubt if the nonspedalist will benefit so much. 
For, doubtless without a detailed intellectual framework of his own whereby 
he may order and understand the myriad conflicting Soviet voices, he is not 
offered one by the author either, and parts of the book become a mere heap 
of data. Thus there is lack of interest not merely in Marxian but also in 
Western theory (pp. 81, 82-83). In particular the theoretically possible 
alternative planning and market structures are nowhere set out in a sys¬ 
tematic way. 
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There is, deliberately, little on pricing principles (a surprisingly tolerable 
omission, which contributes much to the readable length of the whole), or 
agriculture (a wise neglect, since its whole organization is different). It is 
much more regrettable that the planning hierarchy should be presented with¬ 
out the political intrigues that shape it. For t^ multiple changes cannot 
otherwise be understood. Just for instance, very few people at aU will re¬ 
member the difference between the USSR Sovnarkhoz (foimded November 
1962) and the Supreme Sovnarkhoz (founded March 1963). It is much 
preferable to refer to them as the D 5 mishits Sovnarkhoz and the Ustinov 
Sovnarkhoz. Dymshits was Khrushchev’s prot6g6 and had come up through 
various appointments in the construction field. Ustinov and his Sovnarkhoz 
were installed over Khrudichev’s opposition, at a moment when he was weak. 
It does not, therefore, “come as a surprise” (p. 37) that Ustinov is an arma¬ 
ments expert: on the contrary this is our main clue to the imderstanding of 
the whole imbroglio. As the admirable chart on page 22 shows, Ustinov had 
under him—while he lasted—^the whole armaments industry. The “Ustinov” 
State Committees (e.g., for medium machine-building, which is a cover-name 
for atomic power) were really production ministries, while the civilian 
“Dymshits” State Committees were functional and advisory bodies as their 
name implied. The “line” command over dvilian industry ran via the regional, 
lower-level, Sovnarkhozes, from which the armaments industry was effectually 
subtracted. 

But if we miss the political essence, we do get the administrative formalities 
in full. The charts are exceedingly valuable, and alone justify the purchase 
of the book. Equally good are the passages (pp. 94-113, 1SS-S6) on whole¬ 
sale distribution. It is now well established, thou^ the author does not say 
so firmly enough, that reforms here are the core of all genuine planning re¬ 
form, as opposed to mere tinkering with the administrative hierarchy. Even 
such moderate reforms as those of Liberman, who merely wanted free enter¬ 
prise choice of inputs, while outputs were still to be centrally planned, diatter 
upon the rock of plaimed materials allocation. There is of course a logical 
error in Liberman, in that each enterprise’s inputs are another enterprise’s 
outputs; but even if we overlook this, how can anyone choose his inputs 
fredy if a whole tremendous bureaucracy still controls the allocation of 
materials? So long as this parallel, and uncoordinated, bureaucracy survives, 
decentralization means only that the director has increased control over labor 
(which is on a free market, and so not seriously allocated by anyone). It 
follows that Soviet—^and even Czechoslovak—decentralization has interesting 
“anti-proletarian” overtones. It is a great pity that neither these overtones 
nor (almost) any labor question are discussed at all. 

The last chapter, however, is excellent, though rather too anti-Soviet for 
my personal taste. The fundamental social, as opposed to political, obstacles 
to reform are indeed very great. But with the examples of Czechoslovakia, 
Hungary, and even Bulgaria before us it is difficult to be blankly pessimistic 
about the future of decentralization, rationality, and the market in USSR. 
Moreover Zaleski takes far too gloomy a view about the actual output per¬ 
formance of the present system. This barely expressed premise underlies too 
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much of his, seemingly unconnected, opinions on other subjects. Nevertheless 
I cannot dose without a strong positive recommendation: this is the best 
book yet on that millenniaUy important subject, the Soviet reforms in indus¬ 
trial planning. It contains more sheer, solid information than any rival. 

Peter Wiles 

London School of Economics 


Mathematical Planning of Structural Decisions. By Janos Kornai. Amster¬ 
dam: North-Holland Publishing Co., 1967. Pp. xxvi, 526. $18.20. 

This book is a landmark in the history of planning and the application of 
mathematical techniques in socialist countries. It describes the evolution of 
the author’s use of programming methods in planning the Hungarian economy. 
Many previous attempts to apply mathematical methods in socialist planning 
either stopped short with a very partial solution—e.g., the location of cream¬ 
eries in Moldavia—or began as grandiose schemes to make an optimal plan 
for the whole economy and ended with no practical result. Komai has had 
the genius to build from a very spedfic and practical beginning yet work 
toward an ever more comprehensive planning system. 

He identified the choice of investment projects as the key to useful central 
pl anni ng and began with an analysis of the alternatives open to the cotton 
textile industry. The industry had to meet its assigned output quotas while 
living within its investment, construction, and foreign exchange quotas. Its 
alternative activities included buying new machines of various qualities, im¬ 
proving old machines, building new plants to house the new machines, or 
scrapping old machines to make room for new machines in old buildings. By 
scrapping a lot of old machinery and replacing it with new in the same space, 
and by holding down on construction and capital repair, the mathematical 
solution cut costs by 15 per cent relative to the officid proposal. The official 
plan was revised along the lines indicated by the model. 

This application proved so successful that by 1965 when the book was 
published in Himgary, more than 40 similar industry studies had been started. 
But Komai knew their limitations: the uncertainty about the data, the dis¬ 
tortions of the price system, and the non optimum character of quotas within 
which the industry studies were done. These problems occupy the last three 
parts of the book. 

Uncertainty was handled by establishing the tradeoff between expected 
retxnms and their variances. It seemed to me a pity that no use was made of 
the measurable-utility approach to decisions imder uncertainty. 

To drcumvent the distortions in the official prices, computational prices 
were constructed by use of input-output tables, lliese prices are based upon 
a uniform rate of return on capital, chosen equal to the rate of growth, and 
upon calculated exchange rates based on the assumption that imports must 
be paid for with exports having the present proportions among the commodi¬ 
ties. The computed prices differed from actual prices by more than ten per 
cent in 52 out of 80 industries. 

Finally, Kornai seeks a way to integrate many industry studies into an 
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overall optimum plan. This portion of the book is likely to prove more valu¬ 
able for its discussion of the optimality criterion than for the two-stage al¬ 
gorithm which it proposes. This algorithm is sort of a dual to the Dantzig- 
Wolfe decomposition method (though not a true dual). In the decomposition 
method, the planning center announces prices and the subordinate units reply 
with proposes of quantities bought and sold. In the Komai method, the 
center announces the quantities each subordinate is to buy and sell, and the 
subordinates reply with prices indicating how much inputs are worth to them. 
This ^stem matches the planning practice of socialist coimtries much better 
than does the decomposition principle. Unfortunately, no computationally 
efficient way has been found to use the prices proposed by the subordinates 
to reallocate resources among them. (Perhaps having the subordinates give 
two points rather than one point on their demand curve would help.) The 
way used by Komai converges to the optimum; but the convergence is slow, 
as he plainly points out. 

One cannot read a work of such sweep and solid accomplishment without 
being tremendously impressed. Fortunately, Komai writes with such clarity 
that it is a pleasure to read. The book should certainly find a place on the 
reading lists of most courses dealing either with comparative S 3 ^tems, socialist 
economies, or applied quantitative methods. Unfortunately, in his pricing 
decision, the publisher xmderrated the size of the potential market. The dif¬ 
ference between his $18.20 and the price of the Himgarian version, about 
$1.20, leaves no doubt that somebody’s price system is distorted. 

Clopper Almon 

UfdversUy of M€a^yland 


Mathematics and Computers in Soviet Economic Planning. Edited by John 
P. Hardt, Marvin Hopfeoterg, Norman Kaplan, and Herbert S. 
Levine. New Haven and London: Yale Univeraty Press, 1967. Pp. 
xxii, 298. $7.S0. 

The use of mathematical methods in Soviet economic anal 3 ras, management 
and planning—once condemned by Stalin as a mere ''game with figures”—^is 
increasingly gsdning acceptance among the Soviet Union’s economists, mana¬ 
gers, planners, and even top policy makers. Since the mid-1950s, an intensive 
period of familiarization with Western advances in q^bemetics, scientific 
management, and econometrics has opened up in the USSR, and more or less 
formal linkages have been established between Western methods and tra¬ 
ditional Soviet approaches to economic theory and planning. Since the mid- 
1960s conditions have been created for the application of some of these 
methods to special management and planning problems and also for the 
charting of new paths in the exploration of cybernetics, macroeconomic dy¬ 
namics and kinetics and q>timization theory. The more or less organic con¬ 
nection between the traditional Soviet approaches to economics and planning 
and modem econometrics was achieved by the late V. S. Nemchinov and by 
some other older generation economists and mathematicians like V. V. Novoz- 
hiiov and L. V. Kantorovich. Some of the key contributions of this first 
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period of readaptation of mathematics to economics were included in a volume 
edited by V. S, Nemchinov in 1959, The Use of Mathematics in Economics 
(published in an Englidx translation in 1964). As both older and younger 
economists and econometricians attempted to make their own mark on 
«planometrics/’ a munber of interesting and significant Soviet (and East 
Etiropean) studies have been produced, not only on programming problems 
but also on the theory and management of systems, and on optimality 
questions. 

The present volume surveys, analyzes, and evaluates the Soviet work in 
these fields during roughly the first decade of the “reintroduction” of mathe¬ 
matical methods in Soviet planning, 1956-65. It contains four major papers 
and comments presented at a conference held at the University of Rochester 
in May 1965. The competent opening study of Richard W. Judy (followed 
by the stimulating comments of Robert W. Campbell and Robert Summers) 
describes the traditional Soviet planning and information system, with its 
weaknesses and limitations and the new Soviet research on the creation of 
a nation-wide modem economic information s 3 rstem with computer “hardware” 
and appropriate programming language. Two highly informative papers by 
Vladimir G. Treml and Benjamin Ward (followed by comments by Abraham 
S. Becker and Michio Hatanaka) survey the history and state of Soviet 
efforts in input-output and linear programming and the specific attempts 
made there for the application of “operations research” at the industry or 
enterprise level. Finally, a study by John M. Montias (followed by comments 
by Edward Ames and Clopper Almon) discusses Soviet optimizing modds 
for multiperiod planning. A comprehoisive introduction by Herbert S. Levine 
places the discussions and their results in perspective. He stresses notably 
that the Soviet work in the use of mathematical methods in economics has 
thus far been “primarily derivative and not outstanding” and that the elapsed 
time since the beginning of this Soviet “revolution” has perhaps been too 
short for drawing a definitive balance sheet on its impact on planning and 
management practice. 

Since the time of the conference, the Soviet (and East European) econo¬ 
mists and mathematicians have niade persistent and interesting efforts to 
enlarge the debate particularly concerning system modeling and redesigning. 
Cybernetics, the new science of communication and control, has been used 
for imcovaing connections between “steering mechanisms” (by management 
and planning) and their targeted economic “subsystems” and activities. A 
number of Soviet writers (A. I. Katsenelinboigen, lu. N. Gavrilets, E. Z. 
Maiminas, V. A. Volkhov, lu. R. Leibkind, A. L. Vainshtein, K. L. Gorfan, 
V. A. Volkonskii, to mention but a few) have concentrated on the study of: 
(a) the connections between t 3 pes of organizational structure, communica¬ 
tion, steering, growth and uncertainty; and (b) the linkages between the 
ovemll system, its subsystems and the internal, operation research problems 
of the latter. Much has been done also along these lines in Eastern Europe. 
Unfortunately little of this could be surveyed as of the holding of the con¬ 
ference; Judy’s paper is primarily focused on the information aspect, rather 
than on the broader model-redesigning question. 
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As Lrevine rightly notes in his (1967) Introduction, the Soviet input-output 
and linear programming “fronts” have stayed relatively quiet since the time 
of the conference. However, besides the input-output balance of 1959 (with 
its 83 sectors in value terms and 157 products in quantity terms) exhaustively 
examined by Treml, Soviet work has been proceeding with the preparation 
of a balance for 1966 (for llQ-115 sectors and 230-250 products) and of 
theoretical dynamic input-output models (viz. the works of V. S. Dadaian, 
M. R. Eiderman, A. N. Efimov, etc.) Many of the inherent difficulties con¬ 
nected with the uses of the mathematical methods in planning and of the 
linkup of input-output with the traditional method of Soviet “balances” have 
been further clarified since then by the stimulating work of Janos Komai, 
Mathematical Planning of Structural Decisions, pubKshed in Budapest in 
1965 and made available in an Engli^ translation last year. 

The Soviets are, however, giving only a relatively subordinate role to 
input-output analysis, as they try to concentrate on a so-called “national 
cybernetic program” advocated by V. Glushkov and N. Fedorenko. The key 
element of such a program is a dynamic national economic optimization model 
of continuous planning, but the theoretical work on this score is lagging, 
and the actual prospects for implementation are still remote (see Becker’s 
comments). 

In the general field of optimization, Montias has chosen to concentrate on 
two optimal long-term planning models of Kantorovich, a d 3 mamic input- 
output and multilinear planning model of Mikhailovskii, and some aggregative 
growth sector models, notably those of Pugachev. This is clearly a long list; 
however, one may regret that Montias could not review even in passing a 
number of problems in which the Soviets are deeply immersed—^viz., the 
determination of the optimal values of the “steered” parameters (in steering 
systems); optimal “norms” of accumulation; “optimal effectiveness” of in¬ 
vestments and optimal capital formation (related to planning). Be that as it 
may, in no case—^as righfly pointed out by Almon—have the Soviet authors 
come to grips with the crucial mathematical problem of such studies, namely, 
“how to determine the course of investment from the course of final demands.” 

The volume thus presents a highly stimidating and competent discussion, 
one which significantly advances our knowledge and understanding of Soviet 
planning and management theory and practice. A significant part of the 
literature on the general field of “mathematics and computers in Soviet plan¬ 
ning” remains outside the compass of this work. But this could, of course, 
be the subject of another conference. 

Nicolas Spulber 

Indiana University 


Aims and Methods of Soviet Planning, By Mikhail Bor. New York: Inter¬ 
national Publishers. London: Lawrence and Wishart, 1967. Pp. 225. 
$6.95. 

This book by a Russian economist describes and analyzes Soviet planning 
theory and techniques in the mid-1960s. It focuses on certain aspects of the 
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elaboration of the current Soviet Five Year Plan for 1966-70. In contrast 
to the usual Soviet books, preoccupied with the idea of showing how Soviet 
planning is supposed to operate, Bor attempts to show how this S37Stem 
actually works. He also makes a serious effort to compare Western program¬ 
ming with Soviet planning, in order to uncover what he believes to be the 
shortcomings of the former and the virtues of the latter. 

Some interesting dues are given concerning the process of formulation of 
the preference function in Soviet planning. The decision sequence is more 
complex than is usually assumed. Certain elite groups do indeed possess the 
power to inject their preferences and evaluations into the system right from 
the outset. Elaboration of the “main trends of national economic develop¬ 
ment’^ for 1966-70, for example, was preceded by the issuance of broad gov¬ 
ernmental instructions to the USSR Academy of Science and its institutes, 
and to the state committees and ministries. The sdentific establishment and 
the top managers of the economy were requested to determine the main trends 
of tedmological progress in different branches of industry in 1966-70. After 
they formulated their analyses and proposals and dispatched them to the 
State Planning Committee (Gosplan) the latter drew, on their basis and on 
the strength of its own evaluations of past economic achievements, a pre¬ 
liminary variant of the trends of the plan, of the major intersectoral relations, 
and of the income flows during the plan period. These documents were then 
submitted to the policy makers, and, after they had made their decidons, 
Gosplan prepared the control (target) figures for ministries, departments, 
and other supervisory agencies. So far as the consumer is concerned, the 
planners alone estimated how his “needs will grow in the future,” no mecha¬ 
nism being available for injecting his preferences into the plan at that stage. 

Planning techniques are currently a bizarre mixture of traditional methods 
and new mathematical methods imported from the West. The most important 
macro models used in planning are now a provisional input-output table of 
the economy, matrix models of sectoral plans and, finally, linear program¬ 
ming models for a special group of production and transportation problems. 
As in the past, however, final plan formulation and implementation depends 
on the establishment of “plan indices” and on the methodological instructions 
issued for their application. These indices or norms, elaborated by Gosplan, 
are technological coefficients relating inputs and outputs expressed in value 
or physical terms. They are meant to tie together the various parts of the 
plan as well as the entire plan structure. The only difference from the past 
is that previoudy the planners were concerned witii the quantitative side of 
the indices and with the quantitative aspects of production, particularly of 
the industrial plan; now, as Bor stresses it, the new system of indices intro¬ 
duced in industry imderlines the dose interconnection between the volume 
of goods sold, the target for production of goods in ph 3 rsical terms, and the 
profit index. As in the past, the binding norms and instructions of Gosplan 
hold the entire planning structure together. 

In contrast to this directive nature of Soviet planning and its centralized 
way of meetings the scheduled input requirements of enterprises, Bor finds 
Western programming (as practiced in France for instance) with its advisory 
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character and lack of special agencies for securing and checking plan fulfill- 
ment, largely ineffectual. However, Bor concedes that Western policy makers 
and programmers have at their (&posal: (a) administrative means for in¬ 
fluencing private enterprises through legislation; (b) systems of purposive 
state benefits (viz. subsidies, tax reliefs, etc.) for selecting and encouraging 
the direction of development of private enterprises; and (c) an important 
economic lever in the form of government purchases involving 30-45 per 
cent of the national income. The biggest shortcoming of Western program¬ 
ming is, according to Bor, the lack of a “direct organizational-economic tie 
between even the most elaborate national programmes and the programmes 
of individual enterprises.” (pp. 225-26). “Is any effective planning of pro¬ 
duction possible,” wonders Bor, “without specific targets? Without any 
obligation on the part of enterprises of meeting these targets? And finally, 
without any real possibility for enterprises to co-ordinate their operations?” 
(p. 223) 

Thus, in essence, the lack of binding instructions is allegedly the main 
trouble of programming. But it is precisely on this matter that the past and 
the future clash in present-day Soviet planning theory and practice. Bor 
himself notes that the time has come to try to imfetter the initiative of the 
Soviet enterprise from the tutelage of supervisory agencies. Thus he wonders 
where the “limit of penetration of directive planning into the sphere of ac¬ 
tivity of an enterprise” should be drawn (p. 222). The Soviets hsLve not yet 
foimd how to reconcile satisfactorily the key maaostructural decisions of 
the planners with the microinitiative and efficiency of the enterprise. They 
are probing timidly for the “limit of the extension of the independence of 
the enterprises”; they wonder, hesitate and search again, but they know that 
the question urgently awaits an answer, and that this answer will undoubtedly 
drake severely the system of “plan indices and methodological instructions” 
on which Soviet planning has confidently rested until now. 

Nicolas Spxjlber 

Indiana University 

The Economics of a Socialist Enterfrise—A Case Study of the Polish Firm, 

By Geosge R. Feiwel. New York: Frederick A. Praeger, 1965. Pp. 

398, $17.50. 

In this book, a review of the socialist enterprise is made. The focus is 
mainly on the Polish firm. Tins work starts with an historical review of the 
Polidi economy since World War II. The different central planning philoso¬ 
phies are commented on. The different plans themselves are then discussed, 
particularly with regard to thdr bearing on the sodalist industrial enterprise. 
The pros and cons of more decentralized planning for Polish enterprise are 
put forward through the different opinions of the leading planners and 
economists of Poland. Thus, Brus, the true Marxist, advocate a strong 
centralization of planning for the enterprise, whereas, Kurowdri advocates 
letting supply and demand play loosely and this would eventually cure all 
illnesses of the Polish economy throu]^ the resulting price adaptation. Lange 
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goes the middle path and advocates price planning but decentralized decision 
making for industry. Due to Lange’s preference for linear programming, it 
is only fitting that he would solve the problems by overall imputed pricing. 

The economic and sometimes the political aspects of the main issues are 
widely discussed in this book. The hot issues of a planned economy revolve 
mainly aroimd one basic point, price; its formulation and its determination 
are generally the most crucial conceptual problems. It is very interesting in 
this respect to learn of the ideas of Fiszel, whom one can consider one of 
the main specialists of pricing in Poland. He is not in favor of Lange’s trial 
and error manner of pricing at the plan level; shadow prices for the plant 
seem to him and his followers much more convenient. Again, this implies 
the use of what we know in the West as linear programming. 

It is remarkable that the Poles themselves have already discovered that 
low material costs will induce low efficiency and, therefore, also low wages. 
On the other side, the low price of capital assets will not enhance technolo^cal 
advance. 

The problem area of managerial skills and personal inducement, which 
is seen as one of the more critical aspects of the socialistic enterprise at this 
moment, is dealt with in the last chapter of the book. 

We can only hope that there will be a few more Praeger International 
Studies with this kind of research in depth, detail, and thoroughness. The 
ample bibliography at the end of the book and the many references to original 
sources are very hdpful to guide the intellectual explorer deeper into the 
problems of planning if he so desires. 

J. M. Ventura 

Sir George Williams University, Montreal 


Business Fluctuations 

The God of Fidl Employment, By Robert Aaron Gordon. New York, Lon¬ 
don, and Sydney: John Wiley and Sons, 1967. Pp. ix, 204. $6.95. 

Those of us who were brought up on Professor Gordon’s classic text on 
business cycles have come to expect his treatment of problems in macro¬ 
economics to contain a skillful blending of theory and empirical materials, 
tempered with excellent judgment on the crux of the matter under considera¬ 
tion. In the present volume, these expectations are more than fulfilled. In this 
book, which is merely a part of the output of a research program on Un¬ 
employment and the American Economy being carried on at the Institute of 
Industrial Relations at Berkeley, Gordon tackles several very important prob¬ 
lems and gives a masterful performance. 

Within the space limitations of this review, only a brief summary of the 
key condusions of the work can be given. The very short introductory chapter 
raises the important question of why the United States has done so poorly 
with regard to its hi^ employment goal, both absolutely and in comparison 
to the European countries. Chapters 2 and 3 are an articulate discussion of 
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the aggregative goals of public policy. While no su mmar y can convey the 
skillful manner in which the author arrives at his conclusions, some of the 
more important conclusions may be stated. Priorities attached to these goals 
do vary over time, among countries, and among groups within a country at 
one point in time. The European countries tend to give a much higher priority 
to the goal of full emplo 3 nnent (see page SI, where a rough quantification 
of the full emplo 3 niient goal for four European countries is presented), and 
this is a large part of the answer to the question raised earlier. In the United 
States, the success of the 1964 tax cut has recently increased the priority 
given to the goal of hi^ emplo 3 nnent and reduced the priorities for the 
goals of stable prices and of maintaining (or achieving) a satisfactory position 
with regard to the balance of pa 3 rments. Unemplo 3 nnent itself is partitioned 
into three categories: frictional unemployment, unemplo 3 mient due to deficient 
aggregate demand, and structural unemplo 3 mient; this partitioning is im¬ 
portant because different sets of policies (or at least a different emphasis) 
may be required even at a given total amount of unemplo 3 mient when the 
composition varies. Finally, the problems of disguised unemplo 3 mient and 
involuntary part-time unemplo 3 nnent do not prevent us from measuring our 
aggregative employment goal in terms of the conventional statistics on the 
imemplo 3 ment rate. These phenomena do suggest, however, that a higher 
priority be given to the high employment (and hence lower priorities to com¬ 
peting or conflicting goals) than one would give in the absence of these 
phenomena. 

In Ch^ter 4, Gordon suggests a novel definition of full employment. The 
notion of a trade-off or ‘Thillips” curve between the rate of unemployment 
and the rate of change of prices is accepted as a (perhaps temporary) con¬ 
straint on monetary and fiscal policy, indifference curves connecting these 
two variables are posited, on the assumption that there is always some mar¬ 
ginal rate of substitution at which one is willing to trade fuller achievement 
of one goal at the expense of a unit shortfall in the achievement of the other 
goal. The full employment point is then taken to be the rate of unemplojmient 
which, in this way of looking at the matter, maximizes social welfare. This 
is a formulation which is very congenial to the present reviewer.^ Gordon 
points out that this definition of full emplo 3 anent need not coincide with the 
“Beveridge point” (equality of job vacancies and individuals out of work). 
It is almost true that goals with regard to the pattern of imemployment will 
interact with the aggregative goal, imder this definition. Thus, if manpower 
policies succeed in shifting the tradeoff curve leftward, the position of fuD 
employment would, on this definition, correspond to a lower rate of unem- 
plo 3 rment (assuming unchanged indifference curves on the part of the policy 
maker). These points are taken up in greater detail in the final chapter. 

Chapters S and 6 are devoted to a statistical examination of the issue of 

^In Price Stabtlity and Bigh Employment: The Options for Canadian Economic Policy, 
Ottawa 1967, a group of us (Ronald G. Bodkin, Elizabeth P. Bond, Grant L. Reuber, and 
T. Russell Robinson) independently put forward a very gmilar type of analyas. Our 
interpretation of the tangency point was that it gave the “optimal” rates of inflation and 
of unemployment. 



BOOK REVIEWS 


1005 


structural unemplo 3 niieiit. Gordon is willing to concede that there has always 
been some structural imemplo 3 anent; the key question is whether it has 
worsened significantly over the past decade. The bxilk of the prose of these 
two chapters is devoted to the numbers themselves, which some will find 
fairly tedious reading; nevertheless, at times the numbers themselves ciy 
out with their own story, as one reads of Great Depression rates of unemploy¬ 
ment among nonwhite teenagers—22.6 per cent for boys and 29.8 per cent 
for girls, in 1965! Gordon’s principal conclusion is that any increase in struc¬ 
tural unemplo 3 ment that has occurred during the past decade has come from 
the supply side (largely, a large influx of young and generally not well edu¬ 
cated workers) rather than from the demand side (rapid technical change 
in some industries and/or occupational or regional shifts in the composition 
of demand). In turn, it is argued that the various forms of job security prac¬ 
tices and the tendency to reduce the labor force of declining industries and 
regions by natural attrition place a disportionate part of the burden of in¬ 
adequate aggregate demand on the inexperienced young workers who have 
never held a permanent job. In addition, these same kinds of factors appear 
to have made it difficult for married women to enter (or re-enter) the labor 
force. 

In a very pregnant final chapter (“Toward Full Emplo 3 nnent”), Gordon 
sets out some suggested goals for the pattern of xmemployment rates; specific 
target unemplo 3 rment rates are proposed for a breakdown of the labor force 
by age-sex categories, by race-sex categories, and by occupation. Not every¬ 
one will agree with the pattern proposed; an uncompromising idealist would 
argue that the target unemployment rate for Nonwhites should be no higher 
than that for Whites, instead of times as high, which is the ratio implied 
by Gordon’s specific target rates. (In 1965, the Nonwhite rate of unemploy¬ 
ment was rou^y double that for Whites.) But Gordon’s approach strikes 
the reviewer as a feasible one, one that has some chance of actually being 
achieved in the near future. It is interesting to note that the targets for the 
specific unemployment rates (regardless of which of the three breakdowns are 
employed) always imply an aggregative unemployment rate of approximately 
3 per cent, a rate that some of us have regarded (on the basis of historical 
experience) as being a doser approximation to full utilization of the labor 
force. The balance of the pages of this chapter (and the appendix as well) 
is devoted to a re-examination of the aggregative goal of a 3 per cent un- 
emplo 3 mient rate, in the light of the contribution that manpower policy can 
make to mitigating the conflict between the high employment and price 
stability goals. It is interesting to note that Gordon feek that some version 
of an incomes policy (wage-price guideposts or the like) can play a minor 
role (but one t^t is definitely secondary to manpower policy) in this effort. 
Gordon ends his text by frankly admitting that we cannot be sure of the 
outcome (largely because such an effort has never been tried before), but 
that the rewards are so hi^ that the effort is well worth making. 

In the conventional wisdom, a balanced review should point up weakness^ 
as well as strengths. It is very difficult to do this with Gordon’s book; never¬ 
theless, the reviewer should perhaps indicate to the reader the way in which 
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the author has fallen short (but only barely) of perfection. First, the reviewer 
raised an eyebrow in Chapter 2 when ^^incomes policy” was termed a “goal”; 
he had always thou^t of it as instrument. (But Gordon later lists it as a 
constraint rather than a primary goal, and when later on he calls it a second- 
order constraint, the difference between us is clearly approaching a semantical 
quibble.) Secondly, Gordon argues that his measure of relative dispersion of 
specific unemplo 3 maent rates, jD«, is useful for studying changes in structural 
unemployment only during periods of adequate aggregate demand; a reasonable 
case can be made for this position. He then goes on to argue (on page 113) 
that one should probably standardize this measure for the variation in the 
aggregate unemplo 3 nment rate even during “full emplo 3 mient” periods. But 
if this is done, why not simply use the absolute dispersion measure, restricting 
this measure to “full employment” periods? Thirdly, the analysis of the 
problem of the structure of unemployment rates by color seems rather mechan¬ 
ically confined to the statistics themselves, in contrast to the brilliant analjrsis 
of the other aspects of the structural problem. (It is true that there is less 
to explain in terms of movements of the dispersion index, but the absolute 
gap between White and Nonwhite unemployment rates does seem to require 
some type of explanation. It is also true that some very tentative hypotheses 
regar ding this gap are put forward in a couple of footnotes, but these ex¬ 
planations remain largely undeveloped and unintegrated with the major 
discussions of the text.) Finally, the index is substandard; it is to be hoped 
that later printings of this exc^ent volume will have a more adequate one. 

In summary, this is an excellent book. For those working in the field, it is 
mandatory reading. For any other economist who wishes to read just one 
book outside his area of primary interest, this book should be his choice. And 
large portions of Gordon’s book could be profitably read by noneconomists 
as weH. 

Ronald G. Bodkin 

The University of Western Ontario 

The Economics of Cycles and Growth. By Stanley Bober. New York: John 
Wiley & Sons, 1968. Pp. x, 305. $8.95. 

If one feels that there is a need in the economics curriculum for a specific 
course in business cycles this text is quite well suited to the ta^. Mr. Bober 
has diligently gone through the literature on business cycles and has to a large 
extent synthe^d the essence of that literature into a fairly well-balanced 
book. The tools and techniques of analysis—^principally difference equations— 
are devdoped and explained prior to being used. Adequate coverage is given to 
the data of the business cyde. Most of the historic^y important models of 
the business cyde, from Samudson throu^ Kaldor, are explained thoroughly 
and condsdy. However, there are some major diortcomiiigs. 

At no time was I able to find any mention whatsoever of mon^, a frac¬ 
tional reserve banking system, or monetary policy. This omission, however, 
was typical of the business cyde literature of the late ’thirties, ’forties, and 
early ’fifties. Monetary explanations or even partial explanations were com- 
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pletely out of vogue during that period. Mr. Bober did not make any attempt 
to indude some of the more recent causal models involving money. Along 
the same line there is no mention of portfolio balance modds or even how 
portfolio balance considerations would modify—^if at all—some of the models 
discussed at length. 

The other very important omission, which appears to have been deliberate 
[preface vii], is any discussion of monetary and fiscal policies and attempts 
to stabilize business fluctuations. With the ever-increasing importance of the 
government sector and the apparent realization in the post-Eisenhower era 
of the potential stabilizing effects of government receipts and expenditures, 
this is a major omission, indeed. Not only are stabilization measures important 
from a policy point of view, but discussion of them is an excellent teaching 
device. As many recent artides show, different forms of lags and leads have 
very different ^ects on national income, emplo 3 nnent and prices over time. 
An understanding of the underlying mechanism of the business cyde is not 
suffident; one must also have some understanding of the tools at hand. 
Needless to say, I do not believe that money and stabilization polides should 
be the core of a business cydes course, but surely they are important enough 
to discuss. These omissions are, fortunately, easily rectified by supplementary 
readings. 

Even if one does not feel that business cydes should constitute a separate 
course in the economics curriculum, this text may still prove to be quite 
useful. A skimming of Chapters 4 and S along with a careful reading of 
Chapter 6 should be suffident to give a student a good overview of the business 
cydes literature. In spite of the title of this book, the surface of the subject 
matter of economic growth is barely scratched. 

Arthto B. Laffer 

The BrooJdngs Institution 


Money, Credit, and Banking; Monetary Policy; 

Consumer Finance; Mortgage Credit 

Denar in kredit v narodnem gospodarstvu (Money and Credit in the National 
Economy). By Jo2e Poeorn. Ljubljana: Cankarjeva Zalo2ba, 1967. 
Pp. 520. 52.00 ND. 

From the standpoint of Western assessment of the state of economics in 
Yugodavia, the book under review is revealing on two accounts: first, 
because of the author’s intimacy with modem currents in ‘‘bourgeois” 
economics and his uninhibited approach in discussing them; second, be¬ 
cause of his admission that a body of monetary theory applicable to sodal- 
ist economies does not exist, and hence his own attempt at supplying build¬ 
ing blocks for such a theory. It would serai that this type of attitude is 
gaining ground among leading Eastern Emropean economists and —mutatis 
mutandis —^their Western colleagues striving to explain the sodalist reality, 
whether their fields be the theory of the firm or macroeconomics. 
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Pokorn’s survey of monetary and income theory as developed by Keynes, 
Hicks, and subsequent authors, which occupies one-fifth of the book, is 
likely to enlighten many a Yugoslav student of economics steeped in 
Marxian tradition, but it is obvious that some Keynesian notions central to 
modem analysis of capitalism are inapplicable to socialist economies. The 
speculative demand for money is a case in point. Even if in one of its 
metamorphoses the Yugoslav or any other socialist system should come up 
with a capital market, it is unreasonable to expect that the shifting of as¬ 
sets between cash and bonds or other nonmoney assets would occupy the 
place which it holds in capitalist economies. 

It must be considerations such as these which have influenced Professor 
Pokorn in concentrating his attention on the purchasing power of money 
and in using the income rather than the cash-balances approach in this 
process. The former, which focuses on the mechanisms by which any 
change in the quantity of money becomes operative, rather than on liquid 
balances, has been pioneered by Aftalion, who expressed the purchasing 
power of money, 1/P, as output over income, 0/F. But while Aftalion’s 
equation shows only the aggregate supply (0) and the aggregate demand 
(F), Pokorn separates in Keynesian fashion the supply of consumers’ goods 
from that of investment goods and disaggregates wage-income according 
to various sectors (consumers’ and producers’ goods industries, govern¬ 
ment), taking into accoimt personal savings and direct taxes. 

Pokorn finds that ideas contained in Keynes’ Treatise on Money are more 
profitable for a socialist theory of money than those of the General Theory. 
Like Keynes in his “fundamental equations,” Pokorn distinguishes between 
the price level of consumers’ goods (Pc) and the price level of output as a 
whole (P). However, while Keynes in obtaining his formula for the latter 
assumes the price level of new investment goods as given, Pokorn finds it 
apparently unnecessary to make such a provision. This is explainable pre¬ 
cisely because for Keynes the determination of the price level of investment 
goods hinges on the scale of preference for savings-deposits and other secur¬ 
ities at different price-levels of the latter, which is of little significance when 
dealing with socialist economies. Thus, for Pokom’s purposes, the Keynesian 
thesis according to which prices of consumers’ goods alone measure the 
purchasing power of money {A Treatise on Money, Vol. I, p. 54) suffices. In 
the abbreviated version his equations for the purchasing power of money 
are as follows: 


( 1 ) 


1 Rk 

Pc NW -S-T 


( 2 ) — =- - - 

P u(NW -S-T) 

where R^ stands for that part of the national product which is sold to house¬ 
holds, NW for the money income of labor, S is savings of wage earners (less 
the consumption of capitalists under capitalism), and T is the balance 
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between direct taxes and government transfer payments. Replacing Rh by 
the entire output (0)—in the second equation—necessitates the introduc¬ 
tion of which Pokom calls the price multiplier. This factor u is the re¬ 
ciprocal of the average propensity^’ to consume. 

Introduction of foreign trade into the equations leads to the conclusion 
that exports and imports of consumers’ goods alone affect the purchasing 
power of money, while exports and imports of investment goods are found 
to be neutral in this respect. 

Pokom’s equations are not more and not less of an identity than either 
the Newcomb-Fisher equation of exchange or the Cambridge equation. 
Nevertheless, they show how in a state of equilibrium the purchasing power 
of money depends on the way in which investment and government expen¬ 
ditures are financed, that is, out of workers’ savings and direct taxes, or out 
of an addition to the cost of consumers’ goods. Needless to say, in their 
present form the equations fail to take into account dynamic effects of 
changes in such magnitudes as investment. 

As an illustration of the applicability of his theory to Soviet-type econ¬ 
omies Pokom shows that money income and consumers’ expenditure 
balances used in Soviet planning actually correspond to his first equation. 
In an empirical attempt of his own he then shows the “stmcture of the 
macroeconomic ‘normal’ price” based on Yugoslav data. 

Pokom’s work offers a new look at the age-old problem of the value of 
money. Although the distribution of social product between wages and 
sinplus value is central to his theory, it is as far removed from Marx’s view 
of money as a commodity, as microeconomics in recent Yugoslav literature^ 
is from the law of value. 

Totjssatnt HoSevar 

The Florida State University 


Public Finance; Fiscal Policy 

Public Finance in Democratic Process. By James M. Buchanan. Chapel 
Hill; Univeraty of North Carolina Press, 1967. Pp. x, 307. $7.7S. 

The greater part of this study consists of an attempt to indicate how the 
structure of a tax system influences the community’s decisions with respect 
to pattern and level of government services. The voter-taxpa 3 rer-beneficiary 
and his representatives are viewed, realistically enough, as being faced with 
a specified fiscal ^tem, imposed as it were exogenously. In the last one-third 
of the book the viewpoint is shifted, and the fiscal system is itsdf selected by 
those who are to live under it. In both cases the study formulates the con¬ 
siderations that should guide a rational voter-taxpayer-beneficiary in his own 
self-interest, whether he is voting on an increment to a government service 
under a given tax structure or whether, on the higher levd, he is deriding what 
pattern of fiscal instruments he elects to live with. 

These are important questions, not hitherto posed, or at least not posed 

^ C/. Akksander Bajt, Uvod v poUiiSno ekonomijo. Ljubljana: Cankaijeva ZaloSba, 1965. 
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with the darity and vigor that Professor Buchanan supplies. The answers seem 
to fall into two groups: those that are stimulating exercises of logic, revealing 
implications not apparent in the premises, and those that are somewhat thin, 
or unimportant, or that at least appear to be rather self-evident. 

The former, more rewarding answers, deal with somewhat special cases, e.g., 
a choice between a proportional and a highly progressive income tax of equal 
present value by an individual with rising income, who is assumed to be able 
to lend but not to borrow at the government’s borrowing rate. Buchanan shows 
that ^‘rational choice will dictate that he ‘vote for’ meeting his obligation through 
the progressive income tax, provided only that his planned or preferred stream 
of private spending is more uniform than that of anticipated income receipts” 
(p. 229). V^le this deduction may possess little explanatory value alongside 
two world wars and a great depression, with their evocation of relative sacri¬ 
fices and redistribution of disposable income, it throws further technical li^t 
on the elements of choice. 

An example of the second, less fruitful type of answer, is that which points 
out that when the individual is appraidng a proposed increment in government 
service, the more ignorant or uncertain he is of his true tax liability, the more 
likely he is to favor or oppose the increment of service, depending in part 
on whether he tends to understate or overstate his liability. 

On occasion, one may question whether there is really a problem to solve. 
Buchanan condudes that, since the market behavior of other taxpayers imder 
the specified tax will influence the aggregate value of the tax base, and hence 
win in part determine the tax rate ultimately necessary to raise the stipulated 
revenue, the taxpayer in question is faced with the need to predict that 
behavior before he can truly estimate the cost to himself of Ihe proposed 
increment of service. In practice, however, most governments, in setting the 
tax rate, will try to take into account the reactions of all taxpapers to the 
tax, and the problem exists only to the extent that the government is unable 
to do this accurately. It is not evident why a presumption to the contrary 
need be made (pp. 45-46). 

In one instance Buchanan’s analysis lends support to a familiar condusion, 
namely, that an old tax is less painful than a new tax, but here the traditional 
emphasis may be misleading, l^en consideration is given to a new tax (or a 
new increment to an old tax), to finance a proposed increment of service, tax¬ 
payers are commonly aroused to re-examine the entire tax system. The pro¬ 
posal not long ago to introduce an income tax in New York City was agreed 
to only on the condition (among others) that the gross receipts tax be repealed. 

The most rewarding chapters in Part I are those on earmarking (Ch. 6) 
and on indivisiWlity (Ch. 9). Buchanan derives the conditions under which 
total expenditure will be greater, and those under which it will be less, under 
general-fund financing than under earmarking, given rational action by those 
favoring and opposing the service, and he derives in an degant analysis the 
sign and size of the difference between actual and imputed components of any 
one smdce under general-fund financing. The limitations of this kind of 
analysis are likewise evident: it must abstract from the role, if any, played 
by the taxpayer-recipient in setting the ratio in which the general-tod tax 
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dollar is divided among the several services. When this assumption is relaxed 
to the point of facing the taxpayer with uncertainty as to what that ratio 
shall be, the conclusion, though still 5 delding us new insight, becomes less 
persuasive. And the value of the analysis is further limited by its being cast 
in terms of a single individual’s wants, thus abstracting from infra-marginal 
disputes, under both earmarking and general-fund financing. 

In the chapter on individual choice in the face of indivisibility, the infra- 
marginal issue is faced directly: the true nature and the limitations of Wick- 
sell’s unanimity rule are clearly developed, and some prevailing confusions 
on preference revelation are resolved. The chapter on simple collective 
decision models draws some interesting conclusions based on the median 
voter. 

A lengthy chapter on the fiscal illusion is useful chiefly as a summary of 
the Puviani analyi^, but the attempt to extend that analysis to modem tax 
systems does not quite come off, partly because much of the Puviani analysis 
is itself rather insubstantial. Ano&er reference type of chapter is one in which 
Buchanan summarizes conclusions reached in recent studies on degree of 
taxpayer consciousness and awareness, and t 3 rpes of attitude, and the factors 
influencing these states of mind. But as the author notes, these research 
studies vary widely “both in rigor and in relevance for this study,” and the 
reader would have appreciated more appraisal of each one. The impression 
left by the rather flat summaries of these research efforts is not an inspiriting 
one; is is difficult to have much confidence in the prediction that “with these 
[state-local] data researchers should be able, with the aid of sophisticated 
techniques, to isolate the effects of some of the most important institutional 
variables” (p. 207). 

The insight and rigorous analysis in this volume warrant the attention of any 
reader who is prepared to accept, as a price for the good things he gets, the 
fact that some of the problems turn out to be fairly intractable to analysis at 
the level of abstraction employed. 

Carl S. Shoup 

Columbia University 

Public Investment Criteria — Benefit-Cost~Analysis for Planned Economic 
Growth, By Stephen A. Marglin. Cambridge: M.I.T. Press, 1967. 
Pp. 103. $5.00. 

This extended essay on the theory of benefit-cost analysis provides an ex¬ 
cellent introduction to one of the increasing number of tools being developed 
to improve the management of the public sector. Benefit-cost studies began 
in the 1930s as a justification measure for federal water resources projects. 
Since then they have been extended to many fields and they have become an 
integral part of budget planning and analysis of the federal government. The 
issues to be resolved have broadened, but the major problems were already 
stressed in the traditional topics covered by Marglin. 

The volume has two major sections: superstructure and specific criteria. 
The superstructure is distinguidied by an extended treatment of an objective 
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function containing arguments beyond the traditional restriction to economic 
efficiency. In practice, the administrator’s response to the multiplicity of ob¬ 
jectives is to specify a set of targets or to attempt to persuade the decision¬ 
makers of the relative importance of different goals. Marglin demonstrates 
the role of ^‘revealing” an objective function in the interplay between the 
revision of targets or constraints and the analysis of the costs of achieving the 
different objectives. I.e., so long as the ratio of marginal costs of achieving 
different objectives is not equal to the marginal rate of substitution in decision- 
makers’ preferences for these objectives, a change in the choice of projects 
is called for. The normative economic theorems are simple, but these lessons 
have not been applied in practice and this section develops the oi>erational 
thinking in a way which will be of great help to practitioners. 

In the second section the specific criteria discussed are: benefits, costs, time 
and interest, budgetary constraints, risk and imcertainty, dynamics, secondary 
benefits, private alternatives and alternative costs, and pricing policy for 
public enterprise. All of these criteria are covered in S2 pages, with 22 of them 
devoted to time and interest. Despite the brevity, the issues are handled with 
authority and great clarity. The choice of a discount rate is developed more 
extensively than any of the other aspects of criteria. The essential arguments 
of the defense of a social rate of discoimt to be used in conjunction with the 
sodal opportunity cost of capital are those contained in the earlier papers of 
Marglin. 

This slim volume is not a handbook for the benefit-cost practitioner, but 
an introduction, closely linked to welfare economics, to a handbook. Its scope, 
balance, and theoretical imderpinnings are based on a tradition of several 
decades of interaction among economic theorists, administrators of water 
resources projects, and economic advisers to engineering managers. In recent 
years the pioneering benefit-cost studies have become the mature parts of a 
loosdy structured set of studies called ^tems analysis. Do these developments 
carry a moral for the dasac statement presented by Marglin? 

Two key questions of the systems analyst are: what is the decision, and 
who is the dedsion-maker? Benefit-cost analysts have become sophisticated 
about the first question, but they have been indifferent to the second. The 
initial thrust of the studies was to establish an economic justification for a 
proposed project; today it is recognized that the studies should be an integral 
part of the evaluation of alternatives, so as to lead to a better choice among 
projects as well as the design and scale of a project. A decision has replaced 
a justification. But implidt in the Marglin essays is the assumption that the 
dedsion-maker is a self-consdous agent of the national interest. The criteria, 
even when they refer to regional benefits, are formulated in terms of a “national 
objective function.” The dassical benefit-cost analyst is the economic sdentist 
working for sodety’s welfare, not a staff man of a dedsion-maker. Consistent 
with this focus on national objectives has been an indifference to organizational 
issues. The source of finance enters as a budget constraint and as a factor in 
estimating the sodal opportimity cost of investment, but the complex set of 
constraints which derive from the institutional structure of budget formation 
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and control are not considered. Consider how differently the administrators 
of the following t 3 ^es of agencies would respond to criteria derivable from 
welfare economics: a self-financed public corporation, a grant-giving bureau, 
or a construction agency dependent upon locd political support. The ne^ect 
of organizational issues by the dassicil benefit-cost studies has weakened the 
support of administrators, but it has strengthened the political position of 
economists as a pressure group for bureaucratic reform. 

The most dramatic difference between systems analyas and Marglin’s 
classic benefits-costs studies is the attention given to uncertainty. Uncertainty 
about objectives, constraints, costs, and benefits is all-pervasive in the 
systems framework, and extensive attention is paid to the best ways to charac¬ 
terize the uncertainty, the evaluation of ri^ aversion, and a strategy of 
contingency planning. The classic benefits-costs studies follow in the tradition 
of economics: an extensive analysis imder certainty, followed by an embar¬ 
rassingly thin addendum under uncertainty. 

Benefits-costs and related studies are going to become increasingly im¬ 
portant. Every economist will find it rewarding to read this slender volume, 
which is the best succinct introduction to the studies most closely linked to 
welfare economics. 

Julius Margolis 

Stanford University 


International Economics 

Free Trade between the United States and Canada—The Potential Economic 
Effects. By Ronald J. and Paul Wonnacott. Cambridge: Harvard Uni¬ 
versity Press, 1967. Pp. xx, 426. $9.00. 

In this volume, the Wonnacotts investigate the effect on the Canadian 
economy of a h 3 ^thetical removal of all restrictions upon trade between that 
country and the United States. The impact upon the U.S. economy is dis¬ 
missed as being quite insignificant. Part I consists of ten chapters and is con¬ 
cerned with an empirical analysis of comparative production costs between 
industries and regions in the two countries, the primary emphasis being on 
absolute advantage. The single chapter of Part II deals with the potential 
effects on production costs and the extent of specialization resulting from the 
adjustment to free trade. In Part HI, the incidence of U.S. and Canadian 
tariffs with respect to input prices, economies and diseconomies of scale, and 
oligopolistic pricing policies are examined. In Part IV, policy recommendations, 
conclusions, and possible extensions, e.g., factor mobility between the two 
countries, are presented. Finally, the book is rounded out with 85 pages of 
appendices. 

The Wonnacotts begin their analyds by attempting to estimate the im¬ 
portance of lower Canadian wage levels insofar as the possible expansion of 
Canadian industry arising from the introduction of free trade is concerned. 
They conclude that wages in industries located in the United States are sub- 
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stantiaUy higher than those in the same Canadian industries, the differences 
in the actual labor costs of finished products are substantially smaller, partic¬ 
ularly in those industries which are capital intensive. Although no attempt 
is made to test empirically the extent to which the wage differentials are due 
to productivity differences, the authors assert that these are probably not 
significant so that Canadian based industries do enjoy a wage advantage over 
their U.S. counterparts. 

From the standpoint of industrial location, includmg proximity to markets 
and input sources, Ontario and (to a lesser extent) Quebec are held to have an 
absolute advantage over much of the United States, exceptions in some cate¬ 
gories being the Great Lake, Middle Atlantic, New England, and possibly 
West Coast regions of the United States. It is held that higher capital costs in 
Canada are due to the existence of trade barriers and exchange rate risk and 
would be largely eliminated with free trade, although this advantage might 
be partly offset by the necessity of hi^er taxes in Canada as a result of losing 
substantial tariff revenue. Insofar as comparative advantage is concerned, the 
authors take issue with the frequently stated thesis that Canada has an absolute 
advantage in material production and a disadvantage in manufactures and 
conclude that free trade would increase Canadian specialization within some 
broad manufacturing sectors and that the Canadian dollar and money wage 
rates would probably adjust to comparable levels with those of the United 
States, with the exception of wages in the northern section of the United 
States. 

In Part III, 16 sample industries are examined in some detail from the 
standpoint of attempting to determine how much of the Canadian-U.S. cost 
differentials can be attributed to tariffs, the objective being to estimate the 
extent of those cost reductions and efficiency increases which would arise as a 
result of trade. This is accomplished by first adjusting the observed price 
differentials of the products in question for differences in labor costs, etc., 
yielding an estimate of the advantage derived from producing and selling the 
product in Canada. This remainder is then disaggregated into a component 
which is directly dependent upon tariffs and a cost residual which is attributed 
to the diseconomies associated with producing for a limited Canadian market. 
For most of the sample industries the tariff-induced costs are estimated by 
applying Canadian tariff rates to all imports and import-competing products 
which are utilized as inputs for the sample industries. As not^ by the authors, 
this method tends to overstate the Canadian costs. It is argued that both 
of these costs would tend to disappear under conditions of free trade, giving 
the sample Canadian industries an absolute cost advantage. When the results 
are adjusted for economies-of-scale considerations, including both technical 
and market factors, the authors conclude that over half of the tariff costs 
borne by Canadian industry is a consequence of U.S. trade barriers. Un¬ 
fortunately, this result, as well as some of the other empirical findings, appears 
to be subject to a number of qualifications, e.g., “if,” “it is possible,” etc., and 
the reader may sometimes suspect that some of the conclusions would be 
subject to modification if sampling errors were taken into account. 
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Policywise, step-by-step Canadian tariff reductions over a ten-year period 
are suggested in order to permit the adoption of embodied technical change 
which would be necessary to make Canadian industry competitive in a free 
trade situation. Immediate tariff elimination is held to be feasible for the 
United States due to the relative insignificance of U.S. imports from Canada. 
Moreover, some short-run assistance to especially hard hit Canadian industries 
and displaced workers may be in order. 

In conclusion, this book is a largely quantitative analysis of the economic 
effects of eliminating trade barriers between two specific countries and, as 
such, is the most intensive study of its type yet done. While econometricians 
and input-output enthusiasts may not be ecstatic about the statistical tech¬ 
niques or data used (and sometimes not used), the Wonnacotts have done a 
competent job on a difficult problem. Even if a greater degree of rigor is 
desirable in some areas, the analysis still provides an admirable target for the 
next study of its t 3 q)e. 

Paul E. Smith 

University of Missouri 

European Economic Integration and the United States, By Lawrence B, 
EIrause. Washington, D.C.: The Brookings Institution, 1968. Pp. xiv, 
265. $6.75. 

Since the establishment of the European Economic Community (EEC) and 
later the European Free Trade Association (EFTA) there has been sub¬ 
stantial h 3 qx}thesi 2 ing as to the impacts of these ventures on nonmembers. 
These theoretical explorations have been supplemented by various attempts 
to quantify particular, specific effects (usually of the EEC^s formation). This 
book provides the first, comprehensive, empirical estimate of the initial im¬ 
pact of European economic integration. Comprdiensiveness is attained by 
including estimates of both EEC’s and the EFTA’s impacts and by testing or 
exploring the complete range of hypothetical results of integration. 

After providing the necessary backgroxmd data and overviews of the EEC’s 
and the EFTA’s experiences in Chapter One, the impact of integration on 
trade in manufactured goods is explored in Chapter Two. Noting that the 
‘‘major factor determining the growth of trade of manufactured goods is . . . 
real income growth,” Krause demonstrates that “all the EEC and EFTA 
countries (other than Austria) had higher growth rates after integration than 
during the 1953-1958-59 period.” One effect of the accelerated growth is that 
business investment as a per cent of gross domestic product increased for all 
coimtries of the two integration schemes since the start of the transition 
periods. Although noting that integration-induced growth’s impact on in¬ 
creased efficiency is more difficult to measure, it was foimd that all member 
nations grew more rapidly as a result of increased efficiency. These two esti¬ 
mates were added together to provide an estimate of the “total increment to 
income attributable to economic integration . . The median increase in 
the compound, annua! growth rate was 0.19 per cent for the EEC and 0.16 
per cent for the EFTA. Since the EFTA’s more rapid integration should have 
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had the larger impact, the empirical evidence is said to indicate that the two 
organizations had differing experiences solely because of the EEC’s gains in 
efficiency. The large size of the EEC’s member nations and the avoidance of 
wasteful transportation costs are identified as being key to the differential 
efficiency experience. 

The effects of discriminatory tariff changes on trade patterns in manu¬ 
factured goods is next considered. (In general this is a measure of the con¬ 
ventional trade creation, trade diversion-type effect. The emphasis on trade 
patterns is probably realistic in that h 5 ^o 11 ieses based on the rigorously de¬ 
fined concepts are probably empirically rmtestable.) Three approaches were 
used to make the relevant estimates. The first provided estimates that during 
the rdevant transition periods imports of manufactured products from non¬ 
members would be $975 million less into the EEC and $828 million less into 
the EFTA than if no integration had taken place. The second direct estimate 
yielded a statistically significant estimate that 50 per cent of the EEC’s 
adjustment to the new equilibrium had been accomplished by 1965. Less 
statistically significant was the estimate that IS per cent of the EFTA’s ad¬ 
justment had been completed by that year. The indirect estimate indicated 
that the intra-EEC share of totd trade was 7.1 percentage points larger and 
intra-EFTA share of total trade was 2.7 percentage points larger than the 
expected pattern in the absence of integration. (In additional to a statistical 
appendix, two appendixes explain the method of measuring income effects 
and trade pattern effects.) 

Combining the first direct trade pattern effect with the income effect, the 
estimate is made that the net losses in sales of manufactured goods for non¬ 
members caused by the EEC would be $548 million over the transition 
period. The losses caused by the EFTA’s creation were estimated to be 
$597 million. If offsetting EEC-EFTA losses are subtracted, the rest-of-the- 
world’s total loss of sales of manufactured goods resulting from the two in¬ 
tegration schemes is estimated at $587 million over the transition period. 

Agricultural trade is analyzed in Chapter Three. Since the EFTA has no 
common agricultural policy, emphasis is on the EEC’s impact. In surveying 
pre-EEC, national agricultural policy, the increased agricultural self-sufficiency 
of the area is noted. Other than assuming that incentive pricing would have 
been abandoned and that a free market was unlikely there is no suggestion 
as to what sort of agricultural policy would have prevailed in the absence of 
the EEC. Alternatively the Common Market’s formation is said to have pro¬ 
vided a stimulus toward self-sufficiency. It was estimated that by 1963-64 
the total integration-caused reduction of nonmembers’ agricultural exports to 
the EEC was $340 million (at world rather than EEC prices). This is a rela¬ 
tive loss (actual experience versus what might have been). There is not likely 
to be an absolute decline in agricultural imports from non-members. 

Chapter Four examines the influence of European integration on U.S. direct 
investment. The parallel, substantial increases in the EEC’s and the EFTA’s 
Glares of total U.S, direct investment are taken as empirical evidence “that 
European integration has been an important determinant of U.S. direct 
investment , . .” Although the major western European countries’ return to 
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currency convertibility on December 29, 19S8 is later noted, additional in¬ 
stitutional changes which have affected western Europe uniqudy since 1958 
have been ignored by Krause. For example, Walter Salant in his The United 
States Balance of Payments in 1968 (pp. 122—24) mentioned the following: 
formal acceptance in April, 1961 of the Bretton Woods agreements Article 
VIII by western European nations, internationalization of businessmen’s 
attitudes, the relative increase in military vulnerability of investment in the 
United States relative to Europe, and the relative decline of political risk in 
Europe compared to the rest of the world. Salant took the position that these 
factors toge&er with integration have drifted U.S. investment both absolutely 
and relatively toward Europe. In such a list integration is but one influence. 
This reader doubts that the specific impact of each of these institutional 
changes can be identified, much less empirically estimated. Nonethdess a 
review of the list may have prompted a decrease in the degree of certitude as 
to integration’s impact. After finding the EEC and the EFTA total U.S. 
direct investment experience practically identical, the hypothesis was modified 
to state that manufacturing investment is the most sensitive to the stimulus 
of econonric integration. Krause found that the data affirmed this hypothesis. 

Chapter Five deals with internal problems of the integration organizations. 
Induded are antitrust problems, patents and trademarks problems, energy 
problems, tax harmonization, and gendal economic polides. Chapter Six is 
entitled ‘‘Foreign Rdations” and covers Finland’s Association with EFTA, 
the EEC and the Assodated Overseas Countries, Nigeria’s assodation with 
the EEC, other possible African-EEC assodations, EEC agreements with 
European countries, future possibilities of EEC expansion in Europe, EEC 
commerdal agreements with other cotmtries, and tariff negotiations with the 
United States. In general the history to date of each of these matters is 
surveyed. Empirical analysis similiar to that undertaken in earlier chapters is 
not attempted. Provided instead is a concise analysis which should be useful 
to anyone beginning a study of one of these topics. 

As the above description implies, I consider the empirical evaluation of 
European integration’s impact on the rest of the world in general as the 
major contribution. In my view, the evaluation of the impact on the United 
States is an important but secondary (regardless of the title) contribution. 
(Lest the reader of this review gets the wrong impression, Eliause definitely 
does not get carried away with his computations. In his words, “Because of 
the nature of the question, cause-and-effect relationdrips have been inferred 
rather than observed. This should serve as a warning to those who would 
take numerical estimates in this study too literally.”) The description also 
indicates that the book is thorough in coverage. Although the statistical tech¬ 
nique is not extremely complex, the analysis is likewise very complete. 

This leads to the summary appraisal that it is a good book. Further, as 
indicated at the beginning, it is essentially a pioneering effort. An empirical 
evaluation of integration’s impact is available nowhere else in sudi compre¬ 
hensive form. This book will therefore serve as a modd for similar future 
studies, as a point of departure for others, as a catalyst upon which divergent 
opinion can be focused, etc. Thus this work will be invaluable in particular 
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to everyone interested in economic integration and in general to everyone 
involved in the testing of economic theory and/or the formulation or evalua¬ 
tion of economic policy. 

Anthony Scapeklanda 

Northern Illinois University 

Studies in Trade Liberalization^ By Bela Balassa and associates. Balti¬ 
more: The Johns Hopkins Press, 1967. Pp. xiii, 346. $11.50. 

This book contains a series of nine studies on the problems of, and prospects 
for, trade liberalization among industrial coimtries It is addressed to practical 
men of affairs as well as to academic economists. Following a methodologically 
oriented introduction by Balassa, xmder whose direction the book was pre¬ 
pared, the series contains six area or country studies: on the United States, 
by Mordechai E. Elreinin; Canada, by Ronald J. Wonnacott; the Common 
Market, by F. Hartog; the United l^gdom, by Sidney J. Wells; Scandinavia, 
by Staffan B. Linder; and Japan, by Kiyoshi Kojima. The final two chapters 
contain problem-oriented studies, the first on fccal and social barriers to 
integration, by Douglas Dosser, and the second, by William B. Kelly, Jr., 
on nontariff barriers. 

The major effort in the country studies is concentrated on the effects on 
trade of an Atlantic Free Trade Area (including Japan), and, alternatively, 
of a SO per cent across-the-board tariff reduction by industrial nations. Some 
implications of a trading arrangement among non-EEC industrial countries 
and of European integration are also considered. Estimates are made of the 
postible effects of tariff reductions on trade flows and, in some cases, on 
foreign investment. In estimating the effects on exports and imports, the 
general procedure is to calculate import and export demand elasticities using 
available statistical estimates of the demand and supply elasticities of the 
goods in question (or a relevant category of goods) and combining these with 
estimates of the ratios of internal consumption and production to imports 
to obtain excess demand elasticities. The supply elasticities of exports and 
imports are assumed to be perfectly elastic, except in Western Europe where 
alternative estimates are calculated assuming that export prices rise by one- 
third of any tariff reduction. The relative change in the import price implied 
by the reduction of the tariff is then applied to the import demand elasticities. 
Ih addition to the calculation of the impact of tariff r^uctions on trade flows, 
attention is devoted to the effects of trade liberalization on the industrial 
structures of the countries involved. A common procedure for all of the coun¬ 
tries is to use "export performance indicators” and “export-import ratios” for 
particular categories of products. A conclusion appearing in a number of 
studies is that adjustments would take the form of greater international 
specialization within industries rather than the demise of whole industries 
within particular countries. 

In evaluating works of this kind it b useful to a^: What does this con¬ 
tribute to our understanding of (a) how the international economy works; 
(b) how to evaluate the potential gains from making it work more efficiently; 
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and (c) how to go about achieving these gains in ef&dency? Or, to phrase 
the question differently, given the results of this book, what do we know 
that we did not know before, and what would we do differently now that this 
information is available? 

Certainly, anyone who reads this book will have a far dearer understanding 
of the possible quantitative effects of trade liberalization on trade flows and 
what distribution effects might occur within the economies as a consequence 
of the reduction of tariffs. But suppose we knew this perfectly. What does 
the information contribute to economic policy? Unfortunately, the answer 
seems to be, “Very little.” In the finst place, the entire approach is geared 
to the effects of tariff reductions on the balance of trade rather than on the 
terms of trade, and it is the latter that must be known to determine the 
magnitude of potential gains from liberalization and whether they are worth 
the costs in terms of political and other objectives. Moreover, the general 
tenor of the book tends to reinforce the tendency, particularly among non¬ 
academics, to slip into the habit of viewing trade liberalization as a race 
between exports and imports in which imports are viewed as a cost of being 
able to achieve the benefits of expanded exports. As a result, the possibly 
substantial benefits to countries like Canada from the improvement of resource 
allocation consequent upon a unilateral move to free trade get ignored, as 
well as the question of how long a country should suffer losses from its own 
tariffs while waiting for such improvement in its terms of trade as may 
eventually come from a reduction of foreign tariffs. Moreover, the analysis 
presented here of the effects on the structure of industry—while of some 
interest as strai^t factual knowledge and of some use in suggesting the costs 
of liberalization and the areas in which compensation could be made—^neither 
negates nor reinforces the argument for liberalization of trade. There is some 
a priori reason to suppose that the more painful and socially costly are the 
resource readjustments required, the bigger the potential gain from making 
them. 

With respect to the individual papers, it is rather easy to find theoretical 
confusions in all of them, althou^ their primary function of providing 
information is not impaired significantly as a consequence. For example, in 
the U.K. paper we are told (p. 144) that the performance of the office 
machinery industry is “disappointing” because it does not specialize in 
electronic computers; with respect to machine tools, “concern” is expressed 
because the United Kingdom tends to esport simpler machines and import 
complex ones. Why should one be disappointed and concerned? There is room 
for specialization, and not all countries need produce electronic computers. 
Every country has a comparative advantage in something. 

Wonnacott (p. 63) slips into the more sophisticated error of regarding 
future changes in the exchange rate as a risk factor affecting U.S. investment 
in Canada. This ignores the fact that balance-of-payments equilibrium must 
be maintained in any event by relative internal cost, if not by exchange rate 
movements, xmder continuous full employment conditions. Such relative cost 
adjustments are no less important for investment in a particular province in 
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Canada than in a particular state in the Union. Despite this error, the paper 
is, in the reviewer’s judgment, the best of the lot—^well organized, lucid, and 
on the whole theoretically soimd. In the Common Market paper, Hartog 
argues (p. 106) that European governmental research should be imdertaken 
to offset the advantages American firms receive from that source. Govern¬ 
mental research should be evaluated on the basis of costs and returns rather 
than on the fact that foreigners are doing it. It does not pay to subsidize 
exports just because other countries do. 

Aside from a number of such theoretical slips in a generally nontheoretic 
approach, this book has much to recommend it to the reader who wishes 
to obtain some basic information about the possible effects of trade liberaliza¬ 
tion on the economic structures in the countries in question. The last chapter 
should also be of considerable use to those in search of a compact but extensive 
discussion of existing nontariff barriers. Given what it tries to accomplish, the 
book is generally of quite high quality and a useful addition to the library 
of economists interested in this area. 

John E. Floyd 

University of Washington 

Monetary Reform and the Price of Gold, Edited by Randall Hinshaw. 

Baltimore: The Johns Hopkins Press, 1967. Pp. x, 180. $6.95. 

A conference was convened in Bologna in early 1967 under the auspices of 
The Johns Hopkins’ School of Advanced International Studies to discuss the 
interrelated problems of world monetary reform and the price of gold. Its 
proceedings are brought together in this book: there were studies presented 
by recognized specialists on the recent growth in international reserves and 
the effects of a hi^er gold price on gold output, and on private gold demand; 
Rueff, Trif&n, and Bernstein explained their proposals for reform in detail; 
and I^rd Robbins presented two masterly surveys of the field, first, to intro¬ 
duce the expert discussion and, later, to summarize the discxissions at these 
meetings. 

Comparisons of the reform proposals of these three distinguished advocates, 
and the cross-questioning and debate among them, emerge as the useful con¬ 
tribution of this book. Rueff is concerned to eliminate the gold-exchange 
standard in order “to create a situation in which the deficit coxmtry will lose 
what the surplus country gains.” (p. 40). He suggests an international con¬ 
vention in which countries would agree: (a) to cease adding to their dollar 
and pound holdings and, instead, use only gold for international settlement; 
(b) to “approximately” double the price of gold; (c) to have the United 
States and United Ktegdom use their gold profits to repay immediately in 
gold thdr liabilities to central banks; and (d) to provide long-term credits 
to the United Kingdom to repay outstanding sterling balances. 

To Rueff, the main question is not the price of gold but the need to 
establish a pa 3 nnents system in which aggregate demand is made sensitive 
to the balance-of-payments position in each country. Thus, he would cure 
the U.S. deficit by domestic deflation; to him, a program to reduce foreign 
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spending directly “only reduces the surplus in the balance of trade and does 
not re-establish equilibrium” (p. 39).^ 

Although Triffin’s diagnosis of the sources of current international financial 
instability finds much common ground with Ruefi's emphasis on the gold- 
exchange standard, he cannot accept the notion of an “automatic system” 
in which countries could “escape responsibility for managing their own 
affairs” (p. 49). Instead, Triffin is seeking “to design expedients” which would 
accelerate the evolution of the pa 3 mients mechanism in the direction of cen¬ 
tralized reserves at an international institution —a development which he 
regards as historically inevitable. 

Because it will satisfy his ends, Triffin finds the Bernstein prescription to 
be generally congenial. Under Bernstein’s proposal. Reserve Units would be 
created by international agreement to ensure “a moderate, regular increase, 
equivalent to what we would have had if gold production were adequate to 
the monetary needs of the world” (p. 162). These Reserve Units are “com¬ 
posite foreign exchange assets” of the currencies of participating countries, 
to be issued through the IMF at annual rates agreed upon for periods of 
five years. Distribution would be in proportion to quotas at the IMF and 
participating coimtries would accept them for pa 3 nnents settlements. 

World events have moved rapidly since this conference was held. In early 
1968, just after this book was released, the leading industrial countries were 
able to complete two important international financial agreements which had 
the effect of resolving—for the moment, at any rate—the two main issues 
debated at the conference. Instead of a rise in the gold price, the major “gold 
pool” countries agreed in Washington in mid-March to hold the $35 price 
for official gold transactions and stated that “they no longer feel it necessary 
to buy gold from the market.”^ In this way, current gold output—^too limited 
for both official and private needs—^would be reserved to meet private demand 
and the private gold price would be allowed to fluctuate in response to demand 
and supply conditions, with offidal supplies no longer being placed in these 
private markets. 

In early April, in a complementary step designed to ensure an orderly 
growth in official reserve assets to supplement gold holdings, the G-Ten 
countries (excluding France) agreed to activate a facility for deliberate re¬ 
serve creation under the Fimd. Amendments to the Fund’s Articles to put 
this scheme into operation were published on April 22® and are now being 
ratified by Fund members. The Special Drawing Ri^t facility is kin to—but 
with some differences from—^the Reserve Unit Proposal. A major difference 

^However, the deterioration of the U.S. trade balance ance late 1964 has been due to 
an accelerated rise in XJS. imports and not to any slowdown in the rate of export expansion. 
Thus, U.S. exports rose by 8.0 per cent per annum between 1960-61 and 1964-6S com¬ 
pared to 7.9 per cent from 1964-65 to 1966-67. (See “U.S. International Transactions: 
Trends in 1960—67’* in FBdsfol Reserve BuUetifij April 1968, Table 3, p. 347.) 

* See “Meeting of (Sovemors of Central Contributing to Grold Pool: Communique” in 
Federal Reserve BiMetin, March 1968, p, 254. 

* “Proposed Amendment to Articles of Agreement,” International Monetary Fund, April 
1968. 
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stressed by Bernstein is that management is to be by Triflings Group of 105 
rather than by Bernstein’s Group of Ten: on this point, he noted, “I have 
lost and Tri^ has really won” (p. 163). 

This measurable progress in monetary reform has brought international 
financial discussions a step beyond the body of the materials in this book. 
But these agreements can be consolidated only if the Free World countries are 
able to master the difficulties of the major adjustment in world pa3nnents 
which must now be achieved as a matter of some urgency: the transition 
from a position of large surpluses in Europe and large deficits in the United 
States to one of much greater balance on both sides of the Atlantic. Un¬ 
fortunately, much of the diagnosis in this book is focused rather narrowly 
on international reserves and liquidity, on the price of gold, and on the 
inequities of the gold-exchange standard rather than on the problems associated 
with a process of mutual transitional adjustment between the two sides of 
the North Atlantic trade and payments area. 

To be sure, Emminger has a valuable chapter on the difficulties of pay¬ 
ments adjustment in the modem world. In reaction to the Rueff-Triffin em¬ 
phasis on the gold-exchange standard as the basis of our financial difficulties 
today, he pointed out that ^^the gold exchange standard for all practical pur¬ 
poses has been dead since 1964” (p. 100) and that the return to “a pure gold 
standard has not had any perceptible impact on the balance-of-payments- 
adjustment policies” of the United States. He could only conclude that we 
“need more than just a return to the pure gold standard in order to improve 
balance of payments performance in this world” (p. 101). 

Our present challenge is whether we can achieve adjustment toward balance 
at a rate sufficiently rapid to ensure that the recent financial agreements can 
become an historic turning point in the evolution of the world’s pa 3 anents 
S 5 ^tem, and not merely temporary improvisations swept away by subsequent 
crises. For this reason, Meade’s comment is worth repeating: 

I am saddened at the sight of so many people in such positions of great 
responsibility, and in sudi positions of intellectual and academic influence 
in th^e matters, spending such a high proportion of time discussing 
the differences—^which I admit are very important, between the various 
ways of controlling and increasing international liquidity—^relative to 
the proportion of time which they have given to what in my view is the 
much more important problem of how the countries in the free world— 
the developed, industrialized, liberal countries of the Atlantic community, 
if you like—^adjust their payments to each other (p, 122). 

As we consider the question of how countries can improve adjustment per¬ 
formance during this period of transition—^with its historic implications for 
international relations within our western world, as well as for our liberal 
trading and parents system—one can share some of Meade’s regret that the 
question of international liquidity, rather than that of international adjust¬ 
ment, has occupied the center of professional attention for so many years. 

Samuel I. Ejixz 


Cambridge, Massachusetts 
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Business Finance; Investment and Security Markets; Insurance 

Investment Banking and the New Issues Market, By Irwin Friend, James R. 

Longstreet, Morris Mendelson, Ervin Miller, and Arleigh P. 

Hess, Jr. Cleveland: World Publishing Company, 1967. Pp. x, S98. 

$ 12 . 00 . 

This volume reports results from studies about the activities of investment 
bankers conducted by the Securities Research Unit of the Wharton School. 
After a useful introductory chapter by Professor Irwin Friend, the remaining 
seven studies can best be viewed as one subset of three essays by Professor 
Ervin Miller about the nature of the American investment banking industry 
and another subset of four essays by the remaining contributors about the 
new issues market. 

The introductory chapter summarizes contributions in the volume quite 
effectively for the general reader. In this chapter Friend also defines baac 
concepts such as “new issues” and “operational efficiency” and sketches a 
useful history of gross and net flows of secmities during the twentieth century. 
His survey is clearly presented and interesting, although one diould complain 
about the looseness of his definitions. Thus, operational efficiency r^tes 
to the extent to which the necessary investment banking services can be pro¬ 
vided at minimiun cost” (p. 7). His history concludes that over the long 
run greatly increased personal and corporate tax rates, rapid growth of state 
and local debt, and increased noninvestment bank intermediary competition 
have changed the game profoundly. 

Miller’s three chapters respectively review the background and structure 
of the industry, activity in the industry, and industry inventory positions 
and practices. The first describes the regional development of investment 
banking in the nineteenth and twentieth centuries, clearly recognizing the 
great difficulty of defining the extent of this industry. A disturbing aspect of 
his empirical work is that of about 2900 firms rdevant to his analysis only 
some IS per cent reported that investment banking was their primary activity. 
A cynic might condude that the construction of an investment banking in¬ 
dustry is not anal 3 dically insightful; behavioral relationships are never easily 
perceived in multiple product (service) situations, espedally when attention 
is focussed on a small part of the product. 

Cymes aside, in his chapters Miller reports an impressively large number 
of two-way summary tables about firms concerned with investment banking; 
utilizes data collected from previously published sources and from a sample 
survey which he conducted; and examines differences in firm activity over 
time and across region and firm size. 

He is not on very solid ground when emphasizing concentration ratios and 
firm size variables because of the aforementioned weakness in industry defi¬ 
nition. Also he finds that between 1949 and the first quarter of 1962 invest¬ 
ment bank inventories of both new issues and outstanding securities fell. He 
attributes this to the booming 1962 first-quarter security markets. An alterna¬ 
tive explanation is associated with the fact that interest rates were high 
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in 1962 relative to 1949. Finally, readers must interpret results cautiously 
for much behavior can unintentionally be concealed when only pairwise rela¬ 
tionships are exhibited. 

Indeed, apart from a sojourn into the rough waters of regression analysis 
by Morris Mendelson, who studied underwriting compensation, a serious de¬ 
ficiency of all the papers in this volume is that they summarize nearly all 
relationships in two- or three-way tables. This reporting strategy is particu¬ 
larly regrettable in the case of Miller’s sample survey and in Chapters S 
and 6 by Longstreet, Mendelson, and Hess. The latter two chapters studied 
quite detailed data about 12,000 rather heterogeneous new issue transactions. 
The world is multivariate; theory and statistical methods are capable of 
suggesting and confirming subtle multivariate relationships. Apparently data 
selection was not based on a carefully specified underlying theoretical frame¬ 
work. Even if theoretical agnosticism dictates pairwise comparisons of vari¬ 
ables, the authors could have suggested the statistical significance of their 
research by reporting evidence in a form suitable for chi-square tests. 

Among the conclusions of Chapters S and 6 is that pronounced regional 
specialization exists in the demand for new issues; the South has a relatively 
strong preference for corporate bonds. Other findings are that (1) commercial 
bank trust departments are principal purchasers of new common stock issues, 
(2) new issue common stock transactions are very much smaller and more 
numerous than transactions in corporate or municipal securities, and (3) 
private placements and public offerings of new corporate securities have grown 
rou^y proportionately in the postwar period. 

Mendelson reports that the imderwriting commission percentage or “spread” 
is very significantly negatively related to the issue price in each of four years 
studied; he suggests that firms issuing stock for the first time may have a 
strong preference for low price issues. His results suggest that significant 
shifts in the determinants of this percentage occur over time. 

In the last chapter Friend and Longstreet conclude that allocational effi¬ 
ciency of the new issues market is reasonably high. They report that new 
issues do not have a higher ex post rate of return than existing securities and 
suggest that this casts doubt on the generally accepted view that investors 
are risk averse. 

In conclusion, this volume reports an extensive research undertaking 
which is rich in tables and institutional detail; it lacks a well-defined subject 
and well-developed theory and statistical analysis. It is not strongly 
recommended. 

Donald D. Hester 

Yale University 

Issues in Defense Economics, Edited by Roland N. McKean. New York: 
National Bureau of Economic Research; Columbia Univ. Press, distrib., 
1967. Pp. xi, 286. ?7.S0. 

Reviewing a volume containing papers by eight authors in the number of 
words allowed by the AER is not easy; the reviewer finds it even more diffi- 
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cult if the volume, as in this case, contains built-in reviews of each of the 
papers in the form of comments by a dozen economists who participated in 
the Universities-NBER Conference at which the papers were originiiy pre¬ 
sented. Faced with this rather dispiriting task, I will content m 3 rself with a 
brief run-down on the main topics covered, adding a few remarks stimulated 
by this volume. 

First and most important, however, Roland McKean, who chaired the 
Committee responsible for organizing the conference, gets high marks for 
selecting a good group to prepare the papers plus a high-quality group of 
formal discussants. 

This volume is divided into three parts. Part I, Applying Economic Con¬ 
cepts to Defense, leads off with a paper by Malcolm Hoag on “Increasing 
Returns in Military Functions.” Hoag takes off from Lanchester’s Law which 
suggests that numerical superiority of force at any point of actual combat is 
crucial to determining outcome—or, in economic terms, that there are re¬ 
turns to scale in developing and deploying military forces. From this Hoag 
cautions the systems analyst to beware lest the wrong suboptimization with 
a focus on marginalism be badly misleading. He expresses S 5 nnpathy for mili¬ 
tary officers whose instincts have sometimes told them that the hot-shot 
“whiz kids” from RAND et d .—^more recently infiltrated into the very heart 
of the Pentagon—can sometimes be terribly wrong, precisely because they 
ignore the very real truth contained in Landiester’s Law. Note, however, 
that the “whiz kids” (according to Washington lore) made at least one major 
set of recommendations which was pure Lanchester: the Fast Deplo 3 mient 
Logistics (Air Lift-Sea Lift systems mix) capabilities now being developed 
is based on the notion that the United States should be able to bring massive 
force to bear quickly at a point of conflict anywhere in the world. Hoag is 
right in his major argum^ts, and he presents some instructive examples to 
make these arguments. 

The Mancur Olson-Richard Zeckhauser piece, “Collective Goods, Com¬ 
parative Advantage and Alliance Efficiency,” spends most of its words demon¬ 
strating that Pigou was right after all in asserting that goods and services 
which qualify as public or collective goods (because of the pressure of sig¬ 
nificant external economics) will be imdersupplied, from a social optimality 
standpoint, if sole reliance is placed on individual action in a free market 
setting. On the application of their restatement of the theory of collective 
goods to defense alliances (and specifically to NATO), I find myself in agree¬ 
ment with several of the comments, especially those by Richmond Cooper 
and Jacques Van Ypersele de Strihou. Olson and Zeckhauser suggest that 
the defense supplied by alliance (e.g., NATO) forces is a public good for 
the members of the alliance and that therefore efficiency considerations re¬ 
quire each to provide that part of the force in which it has a comparative 
advantage. Yet, in NATO (and most other alliances), surely the defense 
provided is only partly a collective good and each member will recognize its 
“private” interests which are not congruent with the alliance interest. Only 
if deterrence, provided by NATO, for example, can be 100 per cent effective, 
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are NATO defenses a pure public good to NATO members. If forces have 
to be used, not all nations will be equally protected and national (vs. alliance) 
interests will diverge. 

The second group of papers is entitled Strategy and Resource Allocation. 
Jerome Rothenberg discusses “Strategy, Arms Control and the Deployment 
Defensive Weapon Systems,” Thomas Schelling, “The Strategy of Inflicting 
Costs,” and Martin McGuire, “The Structure of Choice Between Deterrence 
and Defense.” AH of these papers are provocative and include many revealing 
suggestions and useful ways of conadering some of the very tough issues 
facing us today. Indeed, this section might almost have been called, “Do we 
want an ABM System?” None of the authors is ready with a clear-cut 
answer—but one can infer that none would endorse the Administration’s ap¬ 
parently reluctant decision of last year to proceed with a “thin” ABM system 
for the United States. Various points in all three of these papers certainly 
buttress the view of those who question our present posture in this regard- 
including those who would support a full-fledged $40-50 billion missile de¬ 
fense system (including espedaUy shelters) as well as those who think deter¬ 
rence is most apt to work if we don’t have an ABM capability. (Hoag, in 
his paper referred to above, does use ABM as an “increasing return” example 
and he does suggest that a “thin” system makes little sense.) These papers 
also give added weight to those who, like ex-Defense Secretary McNamara, 
argue that simple comparisons of the numbers of missiles and bombers on 
our side and on the “other” side are almost bound to be misleading and 
rardy, by themselves, a useful guide to defense policy-making. If the U.S. 
missile system is such that enough striking power will survive any first strike 
of which, say, the Soviet Union is capable so that our surviving second strike 
capability will destroy most “interesting” Russian targets and inflict tens 
of millions of casualities, then it is not necessary for us to strive for numerical 
superiority—^and, of course, such striving can be frustrated if the Soviets act 
to the same end. Indeed, it can be argued that some narrowing of the gap 
between our strategic offensive capability and the Soviet’s is a desirable 
strengthening of mutual deterrence to nudear war, since she can more confi¬ 
dently resist any temptation to strike first, the more secure is her second 
strike capability. 

I found the comments on these papers by Robert Eisner espedally arrest¬ 
ing. Prodaiming himself as an “outsider” in conference with a group of authors 
(and other discussants), most of whom had had more or less lengthy “inside” 
experience (at RAND and RAND-type places as well as in the federal es¬ 
tablishment itself), Eisner questions some of the baac premises implidtly 
accepted by most of the authors. One troubling Eisner point: Is it always 
correct to assume an identity between the basic objectives of the key dedsion- 
makers (e.g., the President) and the public at large? For example, will a 
President not be tempted to evaluate risks somewhat differently than the 
public—^if, for example, a relativdy risky step mi^t mean nudear attack, 
but, if successful, might also promise a stunning victory for him and his 
Administration? Does the systems anal375t work solely for “the Boss,” ac- 



BOOK REVIEWS 


1027 


cepting his value judgments and priorities; or, in a democratic society, does 
he have a higher duty to reflect, as best he can, society’s values and priorities, 
should these diverge? Some vrill be ofiended by Eisner’s probing of this point; 
others will dismiss it as not a real problem (though conceding it coM exist— 
and asserting its applicability to totalitarian states); but, I confess that I 
am troubled by Eisner and think we can’t dismiRf; him out of hand on this 
point. 

The last group of papers deal with Institutional Structures and Defense 
Spending. Martin Bailey explores present and potential uses of the market 
mechanism within the Defense establishment. James Schlesinger’s essay 
examines some of the centralization-decentralization issues highlighted by the 
“McNamara Revolution” in DoD. He contrasts two approaches to planning 
—“Cook’s Tour” (where a sin^e course is carefully laid out in advance) 
and “Lewis and Clark” planning (which “keeps options open”). Schlesinger 
has some provocative, though inconclusive, things to say about the value of 
dissent in bureaucracies like DoD and the problems of getting the optimum 
kind and amount of dissent without demoralizing the system. Oliver William¬ 
son examines the principal form of decentralization found in the defense 
establishment of thfc country: the primary reliance on private firms to pro¬ 
duce the weapon S 3 rstems and ancillary equipment required by modem mili¬ 
tary forces. He makes the interesting point that the ^ft from CPFF (Cost 
Plus Fixed Fee) to incentive-type contracts can best be viewed by under¬ 
standing its implications for the rdationship between the various parties in¬ 
volved in military procurement: the contractors, the military services, and 
the “higher authorities” (the Secretary of Defense and his Office, the Bureau 
of the Budget, and the President). CPFF can be viewed as a device used by 
the typical coalition between the contractor and the Service, formed so as 
to force their joint will on the OSD. Incentive-type contracts are useful to 
the higher authorities in part because such contracts encourage the produc¬ 
tion of more realistic cost estimates—^and cost estimates play a vital role in 
choosing among weapon systems. 

This volume is a useful addition to the growing body of work by econo¬ 
mists who have applied their talents and expertise to problems, of national 
security and defense. Like all such collections of papers prepared for a con¬ 
ference, there is a certain imevenness in the quality of the papers and in the 
formal remarks of the discussants, and there is little relation^p among the 
three groups of papers. As is true with much of the work written by econo¬ 
mists normally concerned with defense issues, those interested in the applica¬ 
tion of the tools of economics to nondefense government issues can find much 
that is useful in the present collection of papers, especially in the last group 
of papers dealing with organizational and institutional issues, although not 
one paper presented here is directly germane to the current Washington pre¬ 
occupation with PPBS (Planning-Programming-Budgeting-System) on the 
nonmilitary side of government. 

William M. Capjion 

The Brookings Institution 
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Soviet Metal-Fabricating and Economic Development: Practice versus Policy, 
By David Granick. Madison: University of Wisconsin Press, 1967. Pp. 
xiv, 367. $8.50. 

Professor Granick has written a thoughtful and provocative analysis of 
Soviet industrialization experience during the key development years of 1928- 
1937. His case study also analyzes the impact of this early period upon de¬ 
velopment policies through the early 1960s. Massive investments were made 
in the machine tool and equipment industries during the 1930s. The invest¬ 
ment strategy was to concentrate available resources on large-scale, specialized 
plants utilizing the most advanced production techniques. Granick argues 
that this calculated effort to take a great leap forward in the 1930s was pre¬ 
mature and resulted in widespread underutilization of scarce resources. This 
was due to both technological and organizational gaps over a prolonged 
period. First, there were widespread and prolonged deficiencies in supplier 
industries upon which the large-scale, specialized plants depended for critical 
materials and parts. Secondly, under ^e planning frame of the 1930s and 
subsequent periods, plant managers were impelled toward a product mix and 
a degree of vertical integration which ran counter to the overall planning 
strategy. 

On the first of Granick’s arguments, Soviet planners believed that the 
capital equipment associated with the more advanced continuous-flow tech¬ 
niques, whi<± were then being introduced in American and European metal¬ 
fabricating industries, could not substitute for acknowledged deficiencies in 
skills and industrial organization. These advanced techniques required stand¬ 
ards of quality control and interplant scheduling that were far beyond exist¬ 
ing sector capabilities. There were also widespread deficiencies in technical 
and managerial skills during this period. Under these circumstances, Granick 
argues, it would have been more advantageous to introduce intermediate scales 
and techniques during this earlier period and later move into the more sophis¬ 
ticated technologies and industrial structures. This would have allowed time 
for the indispensable skills and industrial capabilities to be developed and 
the necessary adjustments in planning practice and managerial behavior at 
the plant level to take place. 

As for the second argument, considerable capital wastage occurred during 
the earlier period due to the widespread tendency toward excessive vertical 
integration at the plant level, which resulted from efforts by plant managers 
to offset widespread supplier deficiencies and meet production quotas. Under 
the planning frame, cost and quality considerations were also neglected. (An 
analogous situation exists in the seller’s market created by protection and 
import control systems in developing economies.) In their efforts to sub¬ 
optimize, Soviet plant managers were subverting the long-term goals of growth 
and productivity gains that Soviet planners hoped to achieve through special¬ 
ized production among interdependent plants. 

As Granick himself points out, his analysis suggests (but does not prove) 
that Soviet strategy during this period was not an optimal one. (This is at 
least true of an ex ante basis, given the structural deficiencies that prevailed 
during this period.) But much may be drawn from the Soviet experience that is 
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relevant to the industrializatioii problems of developing economies. To begin 
with, the Granick analysis raises basic questions on the advisability of an 
all-or nothing push into industrialization with a heavy reliance upon capital- 
intensive techniques. A major thrust of the Granick thesis is that the pre¬ 
mature introduction of advanced techniques may actually retard long-term 
growth. His evidence and analysis questions the “inherent advantage” in 
borrowing advanced technology as a means for overcoming basic deficiencies 
in technical and managerial skills. These technologies usually rely upon a 
high degree of interplant dependence, tight production schedules, and rigid 
standards and specifications for materials and parts—^all of which are generally 
lacking in industrializing economies. 

My own case study of Manufacturing Problems in India (New York, 1967) 
reveals some of these shortcomings and constraints affecting diesel engine 
production in India during the early 1960s. The Indian experience in devel¬ 
oping steel production also indicates marked difficulty (and economic loss) 
with the more sophisticated products and techniques during early stages of 
industrialization. (The success of the Bhilai plant, which was built with 
Russian assistance to trim out standard grades of construction steel using 
conventional techniques, stands in contrast to the much more sophisticated 
plant built at Rourkela with German assistance and designed to produce the 
much more complex alloy steels requiring a much more complex technology 
and level of managerial skills.) For infant economies, less sophisticated tech¬ 
nologies that rely more intensively on lower levels of skills may be more 
appropriate. Contrary to Soviet official policy, labor-intensive techniques were 
widely used in assembly, materials handling, equipment maintenance, parts 
inspection, and in other auxiliary production activities. 

The Hirschman view that “machine-paced” technology forces an upgrading 
of managerial capabilities in such areas as maintenance and quality control 
may be valid. But the question raised by Granick’s interpretation of the 
Soviet experience is whether this does not result in inefficient capital utiliza¬ 
tion in the long nm because of what Toynbee would term an “inadequate 
response” to an “overwhelming challenge.” The Soviet experience seems to 
suggest that an intermediate strategy and investment role would have been 
more advantageous. This would imply preliminary emphasis upon labor and 
engineering training and the establi^bment of more effective administrative 
systems. 

Jack Bakanson 

PiConomic Development Institute 

World Bank 

Land Economics; Agricultural Economics; 

Economic Geography; Housing 

Economic Evaluation of Urban Renewed. By Jerome Rothenberg. WaA- 
ington, D.C.: The Brookings Institution, 1967. Pp. xiii, 277. $6.75. 

Although the federally assisted urban renewal program is almost twenty 
years old, it has been carried forward without significant assistance from 
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economists. This book helps to remedy this neglect by contributing useful 
insights into appropriate goals and anal 3 rtical methods for evaluating renewal. 

In what is essentially an expansion and updating of work largely completed 
in 1963 and previously published in the Brookings volume Measuring Benefits 
of Government Investments (Washington, 1965, pp. 292-366), Rothenberg 
examines urban renewal using a modified form of benefit-cost analysis—one 
which wisely allows for the consideration of redistributive effects. He con¬ 
fines attention primarily to one form of renewal, residential redevelopment. 
Althou^ this limited focus captures significant generic aspects and has con¬ 
siderable analytic advantages, it results in a distorted impression of urban 
renewal as a whole. The majority of redevelopment to date has resulted not 
in residential, but in commercial, industrial, institutional, and public re-use, 
and emphasis in residential renewal has recently shifted to rehabilitation. 

Following two introductory chapters providing a brief institutional setting 
and theoretical methodology, Rosenberg examines broad areas of renewal 
benefit. These include slum elimination, improving the competitive position 
of central dty land uses within metropolitan areas, and strengthening central 
city government finances. Under his assumptions of full employment and 
the metropolitan area as the appropriate universe for measuring aggregate 
benefits, the last two are primarfiy redistributive. They are not analyzed in 
detail. 

Confining his attention thereafter primarily to residential redevelopment 
and the accompan 3 dng slum elimination, Rothenberg develops simple theo¬ 
retical impact models. These reflect aggregate income effects of internaliza¬ 
tion of externalities on land use and reduction in social costs of slums, as 
well as redistributive effects of changes in housing stock composition. Con¬ 
sequences of these three effects are then treated in more det^ in separate 
chapters. 

He next makes a crude attempt to test the theory empirically, using data 
for five Chicago redevelopment projects from 1956 to 1963. Rothenberg 
cautions that the example is ^‘not intended as a serious empirical application 
of the method suggested in this work’’ (p. 176), That warning should be 
heeded. He does not, however, cite or evaluate a much more ambitious and 
persuasive attempt by Mao to carry out a similar empirical study. Efficiency 
in PubUc Urban Renewal Expenditures Through Capital Budgeting (Berkeley 
1965).^ 

The book concludes with two chapters which somewhat broaden the focus 
and examine issues more relevant to current policy concerns. The first of 
these is essentially a useful critique of criticisms levdled at urban renewal 
by M. Anderson, The Federal BuUdozer (Cambridge 1964) and W. G. Grigsby, 
Housing Markets and Public Policy (PMladelphia 1963), The second briefly 
examines alternative methods of accomplishing renewal goals. 

^ There is a reference in the bibliography to a hi^y condemed summary of this study. 
J. C. T. Mao, “Efficiency in Public Urban Renewal Expenditures through Benefit-Cost 
Analysis,” Jour. Am, Inst. Planners^ March 1966, 32, 9^107. 
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There were several parts of the book I found particularly valuable. One 
is emphasis on measuring aggregate benefits in the metropolitan context (pp. 
2S~30). This implies development of appropriate federal criteria to constrain 
objectives of competitive intrametropolitan renewal efforts. Also excdlent is 
the theoretical discussion of why slums are a suboptimal response in providing 
low-income housing (pp. 39-56), and the examination of the redistributional 
implication of redevdopment in altering housing stock composition—one 
which tends to affect adversdy low-income families (Ch. 9). The discussion 
of alternatives to redevdopment—especially of residential rehabilitation and 
programs to assist directly central dty finances (pp. 243-54)—is extremely 
perceptive and would have benefited from expanded treatment. 

I also admit to some major reservations. The precise audience to which 
this book is addressed is unclear. Treatment of institutional aspects is too 
brief—and in places inaccurate—making it an unsatisfactory introduction 
for the economist xmfamiliar with renewal. Rothenberg admits that the theo¬ 
retical approach may be of little use to day-to-day administrators. There is, 
however, a suggestion that “it is intended to be rdevant to the role of the 
broad policy maker’^ (p. 31). But I wonder what a Congressman will make 
of an often impenetrable style that produces such sentences as: “The real 
income levd of these individuals is, strictly speaking, a vector of their well¬ 
being, but benefit-cost analysis passes beyond the injunction in Paretian wel¬ 
fare economics against interpersonal comparisons and aggregates the money 
value of real income changes across individuals” (p. 20). 

More substantivdy, I fed Rothenberg dismisses too briefly possible re¬ 
newal benefits associated with reducing unemployment and underemployment. 
He examines this issue soldy in the context of cyclical fluctuations (pp. 137, 
212-13). The problem in parts of many urban areas, however, is one of long- 
nm dack. One explicit goal of the Model Cities program—which depends 
heavily on a renewal component—is just such an increase in employment 
opportunity. 

Despite Rothenberg’s disdaimer, I feel that one proposing use of benefit- 
cost technique bears responsibility for producing a agnificant application. 
The one carried out (Ch. 11) is so trivial and imprecise as to call into ques¬ 
tion the entire theoretical approach devdoped. No discoimt rate is employed, 
there is no quantitative estimate of the reduction in social costs following 
redevelopment, and the method of measuring land vadue increases is extremely 
cumbersome. Further, it results in estimates far exceeding the actual land 
dispoation proceeds obtained in these projects. Rothenberg admits “it is in¬ 
deed possible that the benefits from using benefit-cost analysis may not be 
worth their cost” (p. 258). He does nothing operational to di^rove this 
hypothecs. 

This is a book worth selective reading for approaches to a conceptual frame¬ 
work, but it is not, in my opinion, a full economic evaluation of the <x>mplex 
dimenrions of urban renewal. 

John D. Heinberg 

Princeton University 
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Economic Aspects of Oil Conservation Regulation, By Wallace F. Lovejoy 
AND Paul T. Homan. Published for Resources for the Future, Inc. 
Baltimore: The Johns Hopkins Press, 1967. Pp. xii, 295. $8.50. 

Despite its title, this treatise does not confine itself to the “economic” 
aspects of oil conservation regulation. Nor is it a fundamental contribution 
to the economic analysis of conservation. Perhaps its central message is best 
described as an attempt to mediate between economics and the melange of 
politics, business institutions, vested interests, laws, and engineering practices 
that make up “conservation” as the petroleum industry sees it. The book’s 
outstanding virtue is its unusual wealth of institutional detail, enriched with 
insight into the extraordinary complexity of the practices and interests in the 
industry and their deep historical roots. The authors have clearly gone to 
great pains to develop tte facts and to understand and evaluate the points of 
view of the various segments of the industry and its many regulators. 

A corresponding drawback is that the economic analysis suffers from loose¬ 
ness of construction, ambiguity, and fragmentation. The authors say early 
in the volume that they will not be slaves to definitions (p. 10); yet economic 
analysis does require rigorous definitions, among other things, for meaningful 
discourse. They note that economic analysis of oil conservation is the “. . . 
application of the general theory of economizing to the special circumstances 
and institutions that go to make up the domestic oil industry.” But the 
reader will not find any such general theory in the book. It does use an appli¬ 
cation model devised by Stephen L. McDonald, defining optimum production 
over time from a given oil reservoir. This is helpful, but it might have been put 
to better use. An anal)rtical critique of present policy in terms of such a model, 
or extensions of it, would help to orient the reader in the highly diverse institu¬ 
tional environment of oil production and conservation. 

Moreover, the positions taken by the authors on oil conservation policy 
do not seem to rest entirely on economic considerations, even though the final 
statements of policy declare in favor of economic efficiency. It is not clear how 
other norms should enter into a compromise policy, in their view. Unfortunately 
it is not possible to get all of the vested interests and practices into the same 
tent with econonaic efficiency without producing confusion. The task of the 
economist is to offer the contribution of his discipline to analysis and evaluation 
of policy, not to attempt to wear the hats of aH interested parties. Economic 
analysis in this book is often obscured by such considerations. 

The statement of policy in the final “summary review,” however, is both 
clear and emphatic. It identifies (pp, 265-66), 

four interrelated, but separable, sources that define the nature of the 
industry’s ineffidency and imderlie its basic problems. These are (1) 
excessive capital investment, (2) excessive producing capadty, (3) in- 
effident reservoir development, and (4) proration ndes that favor the 
production of high-cost oil. 

These problems are caused in turn by overdrilling induced by existing pro- 
ration formulas, less-than-effective control of well spadng, a production con- 
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trol system which gives priority to vested interests and political considerations 
rather than to economic efficiency, and imperfect cartellization of the industry 
for the purpose of stabilizing prices. Many other economists have made the 
same observations. The real question for policy is how to overcome these 
problems and move the industry closer to an economic optimum. The authors 
rightly caution their fellow economists that the industry cannot be transformed 
overnight, that certain effects of past policies axe irremovably built into the 
present situation, that we have to start from where we are, etc., but they 
agree with other students of the industry in calling for a transition toward a 
more efficient economic organization of the industry. Whatever will speed up 
that transition is an appropriate avenue for pubhc policy. Readers of this 
book will have a good picture of both the opportunities and the problems for 
conservation policy. 

James W. McKie 

Vanderbilt University 

French and EEC Grain Policies and Their Price Ejects, 1920-1970. By 
Helen C. Faenswoeth and BIaeen J. Feiedmann. Food Research 
Institute Studies, VoL VII, No. 1. Stanford, Calif.: Food Research 
Institute, 1967. Pp. 140, A-18. $2 .SO. 

This comprehensive, scholarly and well-documented study is divided into 
two parts, (1) French Grain Policies and Programs, and (2) Influence of 
Government Intervention on French Grain Price. The sequence of subject 
matter is partially chronological, proceeding from the mid-^twenties when 
France was a net importer of wheat and from the years immediately following 
when domestic grain production expanded. 

The discussion rapidly proceeds to the inauguration of the EEC grain 
policy and at that point becomes largely functional. However, the functional 
arrangement is sometimes difficult and the duplication of subject-matter 
treatment disturbing. For instance, Part I has a chapter on French Grain 
Policies and Controls Under EEC Regulations and Part n has a parallel 
chapter on Changes in French Pricing and “Protection” of Grains Under EEC 
Transitional Regulations, 1962-67 and Outlook. Thus, the absence of an 
index is particularly regrettable. Another presentational shortcoming is the 
uninv iting^ small scale of the charts. An introductory reference to the senior 
author’s study, Determinants of French Grain Prodtiction, Past and Prospec- 
tive^ would have answered some questions. 

The authors have succeeded in creating an xmderstanding of (1) the cum¬ 
bersome rigidities of French grain programs preceding the EEC Common 
Agricultural Policy and (2) the pre^nt levy sj^tem. The latter, in i^ite of 
its baffling complexities, might be considered simple in comparison with the 
preceding program, the more so since the present EEC-wide program super¬ 
sedes six complex programs, one for eadi member country. French grain 
prices were uniform throughout the coimtry until 1962 when the transitional 
EEC grain regulation introduced regional price differentiation. 

'Food Research Institute Studies, VoL IV, No. 3, Stanford, Calif., 1964, pp. 225-72. 
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EEC programs to mimmize or discourage actual government takeover in 
the course of agricultural price support are more cumbersome than comparable 
measures in the United States. Here a farmer can obtain a CCC price- 
siq)port loan, pay it off later, resume title to his crop, and sell it for his own 
account. In the EEC countries, price “intervention” constitutes an irreversible 
sale. To minimize “intervention,” the French have a “Type B” price-support 
program, which allows selling to ONIC, the semi-official French price-si^port 
agency, at a hi^er price than the EEC support price. They also permit the 
price-support agency to strengthen the noarket price level by withdrawing or 
withholding supplies from the market. This resembles the policy under U.S. 
fruit and vegetable marketing orders and agreements. 

Past French policy eremp tin g small producers from the assessment for 
ezport sales (“quantum tax”) resulted in a higher price to small growers 
than to larger and more efficient ones. This price discrimination was aboliriied 
when the unified Common Agricultural Policy for grains became effective on 
July 1, 1967. Thus, large growers who had borne the bmden of the assessment 
for export sales, now shifted to the European Guidance and Guarantee Fund, 
came in for enjoyment of a significant price increase. Small growers, however, 
gained less from the new Policy. 

The authors also question the realism of location differentials used by the 
EEC for determining the “low c.i.f.” price. Th^ observe that “the Com¬ 
mission’s experts have to approrimate the Rotterdam price equivalent of a 
host of differently priced c.i.f. offers to numerous market destinations in various 
parts of the world.” In practice, however, the Rotterdam ci.f. price is almost 
always the decisive one—once in a very great while Hambmg may be 
conridered. 

Althou^ the study’s heading refers to 1970, it contains no projections but 
merely analyzes the forces and policies now at work and shaping the immedi¬ 
ate future. The “Summary View of 1920-1970,” at the end of the study, 
mentions the authors’ expectation that wheat producers’ prices will average 
about IS per cent higher in 1967/68 than in 1964-67; and will rise almost 
20 per cent for many of the larger producers. Barley producers are also ex¬ 
pected to obtain a price increase of about 20 per cent. However, the seemingly 
crudal observation, “In view of France’s large agricultural resources and past 
developments, these planned prices seem certain to stimulate production of 
both grain and livestock products, with wheat and barley apparently favored 
most by the new price-cost structure,” remains buried in the study and, amaz¬ 
ingly, is not mentioned in the Sununary View. 

A major analytical conduaon of the authors is that “improved estimates 
of national margins of support offer a much more promiring basis for com¬ 
parison of the protective effects of widely differing national grain programs 
than does any measure now in common use.” 

As to future devdopments, the authors condude that the willingness of 
Community leaders to bind and perhaps later reduce existing inar gim of sup¬ 
port on major agricultural products is a most constructive proposal. Yet, at 
the very end the authors recognize the threat of further increases in EEC 
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grain target prices. Unfortunately, toward the end of 1967 the Community 
moved in the latter direction by raising the feed grain price level for 1968. 

Hans G. Hirsch 

U.S. Department of Agriculture 


Labor Economics 

Labor in the South. By F. Ray Marshall. Cambridge: Harvard University 
Press, 1967. Pp. xiv, 406. $8.00. 

The Advancing South: Manpower Prospects and Problems. By James G. 
Maddox with E. E. Liebhafsky, V. W. Henderson and H. M. 
Hamlin. New York: The Twentieth Century Fund, 1967. Pp. xvi, 
276. $6.50. 

Marshall's contribution is the latest addition to the Wertheim Publications 
in Industrial Relations. In the foreword, John T. Dunlop notes that this work 
fills a void in the history of the American labor movement, and he concludes 
that “This volume will long remain a standard work.” The unusual com¬ 
bination of talents and interests displayed by Mardiall and the nature of the 
book support Dunlop's observation. 

Marshdl brings many attributes to his task as chronicler of labor history 
in the American South. He is widely read in history, has an abiding interest 
in the growth of collective bargaining, and has written more on the relation- 
diip between unions and the race question than any other academic economist 
in the United States. In addition, Marshall has enjoyed a close working re- 
lationdiip with many of the union officials who were personally involved in 
the long struggles described in this book—^this experience gives his work a 
flavor that could not be duplicated by his more cloistered colleagues. 

The book is divided into five parts: (1) Institutional Setting and General 
Development, (2) Development of Unions by Trade and Industry before 
1932, (3) lie Depression and the New Deal, (4) War and Postwar De¬ 
velopment, and (5) Union Growth in the South: Status, Causes, and Prospects. 
WitMn the three central parts Marshall presents case histories of union de¬ 
velopments in several tr^es and industries: printing, building, rails, long- 
coring, coal, textiles, agriculture, paper, and lumber. In eadi case he has a 
section covering the influence of race relations in the industry or trade and 
the effects of such relationships on organiring drives and the operation of 
locals and the state federations. 

The central theme of the book, of course, is the fight for union organization. 
In his preface, Marshall makes it dear that Southern soil historically has not 
been condudve to union growth: “The unity of white managers and workers, 
the race problem, the surplus of labor in a low-income agriculture, the nature 
and composition of southern industry, the undemocratic political tradition, the 
idea that industrialists were benefactors, all created relatively unfavorable 
conditions for the growth of unions.^' Against these imposing barriers Marshall 
can only muster two things favoring union growth: a desire on the part of 
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Southern workers to have some say in their working conditions and assistance 
in this matter from their unionized non-Southem brothers who wish to pro¬ 
tect standards negotiated elsewhere. Hence, it is no surprise that the South 
lagged behind the other sections of the country in the organization of its 
nonagricultural workers. Marshall reports that the South has closed the gap 
a bit since 1939; and he suggests that the changing composition of industry, 
which makes it easier to organize branches of firms that are organized outside 
of the South, along with some softening of the hard line against unionism, 
especially in the larger metropolitan areas and in the Southwest, augur for a 
somewhat easier, though still difficult, time for union organizers. In 1964 
some 14 per cent of the South’s nonagricultural work force was organized—^the 
comparable national figure was 30 per cent. Marshall concludes that the gap 
between the South and the nation will be narrowed, but that organization will 
grow more slowly than the positive change in the size of the nonagricultural 
labor force in the South. 

The emphasis on union organization determines the focus of Mardiall’s 
interests in the race question, and he concludes that changes in race relation- 
diips have diminished the deterrent once imposed by these antagonisms, though 
another set of problems has come in the wake of this development. Marshdl 
compares the pre-World War II period with that subsequent to the 1954 
desegregation decision of the Supreme Court, and writes that . . the basic 
nature of the 'race problem’ had changed from a question of whether or not 
to organize Negroes—^which is still a problem in some unions ... to opposi¬ 
tion to the equalitarian racial policies of the entire labor movement and equal 
treatment of Negroes already in the unions” (p. 311). Many observers, in¬ 
cluding this reviewer, would question the eristence of the equalitarianism 
“of the entire labor movement,” but still agree that the race issue is much 
less divisive these dasre in organizational drives and that the arena of con¬ 
troversy is now bong transferred to equal treatment of all union members. 

A labor history that covers so many industries and so many states as well 
as numerous issues was not easy to write. In places one finds real excitement 
in the stories, but in others the prose is heavy and one can predict that few 
will read this volume straight throu^. Still, as observed earlier, it “will tong 
remain a standard work.” 

The Advancing South: Manpower Prospects and Problems is the result of 
an interest by the directors of the Twentieth Century Fund in the composi¬ 
tion and impact of recent economic growth in the American South. The 
authors reason that the South should be treated as an underdeveloped country, 
cast their study in a manpower context, and emphasize the relationdiip be¬ 
tween economic change and problems and prospects for Negroes. 

An examination of the history of the South and underdeveloped countries 
led the authors “to the hypothesis that the major explaua tto ns for the South’s 
low incomes and general economic backwardness are essentially the sarru. as 
those applicable to many tmderdeveloped national economies” (p. S). In 
thdr review of the literature on economic development the authors were im¬ 
pressed by the emphasis placed on “three forces in generating . . . growth 
first, increases in the supply of traditional factors of production . . . gprnnd^ 
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changes in the organizational structure of the economy . , . third, improve¬ 
ments in technology . .(p. 5). Further, they noted that successful countries 
had emphasized changes in organization and in^rovements in technique, hence 
the authors single out such changes that have occurred recently in the South 
and stress these factors in the recommendations that conclude the book. 

The manpower emphasis is concentrated on the recent past and the im¬ 
mediate future. A major portion of the book is devoted to dissecting the 
changes in employment by industry in the South and in the nation in the 
period from 1940 through 1960. Further, the authors make a manpower 
projection for the South and the nation for 197S. Some 40 pages of appendices 
provide the basis for the manpower comparisons and projections. From this 
concentration on employment data in an industry-mix context the authors 
make several observations, most of these concern the differences in rates of 
growth and decline between the nation and the South. They conclude that the 
South is changing and diversifying in a manner that su^ests it is coming to 
resemble the rest of the country. However, they also point out that continued 
diverafication and growth will rest on improved economic organization and 
advancement in technique. In order to a^eve these lofty aims the South 
must improve the quality of its labor force, but “a major obstacle to the 
South^s economic development is . . . its educational system, particularly for 
Negroes” (p. 79). 

In a lengthy chapter entitled “Education and Southern Econonoic De¬ 
velopment” the general theme is that the educational system is turning out a 
better product (the authors, like a growing number of economists, look at 
the educational system in these input-output terms) for both Negroes and 
whites, but see little evidence that the gap between Southern and national 
quality will be very much narrowed in the foreseeable future. The point is 
also made that Southern states spend a higher portion of their incomes on 
education, but they still lag behind the rest of the country in expenditure per 
pupil. 

The material dealing with the employment prospects of Southern Negroes 
is an updating of the familiar, often-told, depressing story. The authors 
observe that the educational gap between whites and Negroes will be nar¬ 
rowed in the South, but argue that historically ti^t labor markets have been 
the best avenues to increased employment opportunities and they see little 
reason to expect that the future will be much different. 

The book concludes with a plea for federal income transfers. Although the 
authors do not mention the Heller Plan, they reason that the Southern edu¬ 
cational apparatus diould receive a azable infuaon of federal money if the 
aim of groT^, as they define it, is to be achieved. 

This book was not intended to be, nor is it, a contribution to our knowledge 
in the three disciplines that underlie the study: economic devdopment, man¬ 
power studies, and regional sdence. One can agree with thdr obserrations 
concerning the state of education, but still come away from the book with 
an uneasy feeling. The authors point out that the South is coining to resemble 
the rest of the country, yet this work completely neglects the probability that 
Southern cities will be beset with the same types of problems that now con- 
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front our Northern cities: congestion, central city deterioration, de facto 
segregation, smog and so on. Anyone can argue, and everyone does, that 
certain things are beyond the scope of his study; but the quality of life in 
American cities is the problem of our times. 

Malcolm H. Liggett 

San Francisco State College 


Population; Welfare Programs; Consumer Economics 

Medicare and the Hospitals: Issues and Prospects, By H. M. Somers and 
A. R. Somers. Washington: The Brookings Institution, 1967. Pp. xvi, 
303. $6.7S. 

This volume represents another contribution by the Somerses to the 
growing literature on various aspects of the organization, structure, and dis¬ 
tribution of health and medical care services in the United States. 

This book is an analysis of the medical care system centered around the 
hospital. The recent passage of the Medicare legislation is viewed by the 
authors as an evolutionary culmination of a number of previous trends which 
serves to crystallize and bring into focus many areas of political and technical 
development of the medical care system. This situation is likely to place a 
higher premium on solution of many problems which, up until now, have not 
been directly confronted. The legi^tion is the stimulus and the hospital is 
the institution of primary concern althou^ the authors acknowledge that the 
legislation extends beyond the hospital system alone. This represents an 
appropriate constraint on a topic sufficiently complex in its reduced form. 

The book is divided into three sections, the first of which describes the 
political process leading up to the development of the Medicare legislation, 
the mechanics and administration of the legislation itsdf, and establishes the 
context of the contemporary hospital in the overall medical care setting. The 
second major section of the book attempts to deal with a number of issues, 
each of which has been the object of considerable interest, discussion, debate 
and dispute. Under the heading of each of these, the Somerses have managed 
to present in a relatively concise manner much of the diversity of fact and 
opinion which is known. Althou^ the Somerses are not without willingness 
to espouse thdr own opinions, the primary attribute of these chapters is that 
they represent a comprehensive analysis of what is at issue in each area and 
the implications of the Medicare legidation for these issues. In fact, the 
legislation was shaped in response to presumptions, not always explicitly 
acknowledged, of the validity of each argument. The menu of issues omits 
little of consequence in the field of medical care: the adequacy of facilities, 
the quality issue, the manpower crids, hospital-specialist relations, how hos¬ 
pitals should be paid, hospital planning, and how costs can be contained. 

The book then conclude with a section which presents the authors^ views 
of the prospects for the future, both of the legation itself and for the 
hospital as an institution. Appendices include a summary of the Medicare 
proviaons. 
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This is not a book of economic analysis although many of the observations 
embody considerable economics. However, it is dear that this book is likely 
to serve, as the authors’ previous one, the considerable need for a coherent, 
comprehensive discussion of the institutions and their interaction with the 
economic setting of medical care activities in sodety. For example, the rela¬ 
tionship of hospital costs to reimbursement structures and the relationship 
of both to consumer behavior is presented clearly and fully. This volume is 
primarily descriptive rather than analytic, a circumstance which hardly 
represents a defidency. It is evident that the inadequacy of much economic 
analysis applied to medical care has usually stemmed from inadequate under¬ 
standing of the complexity of the problems being evaluated rather than any 
defidency in the analj^ constructs. 

Since the publication of the earlier book, Doctors, Patients and Health 
Instirance, those of us with responsibility for teaching students in economics 
with an interest in health as well as people interested in the area of health 
and medical care but not spedfically knowledgeable about it, have found them- 
sdves more and more relying on the Somerses as a first exposure. Such an 
exposure serves a number of purposes for which the current book is equally 
admirably suited. Like all such subjects, medical care issues often revolve 
around institutions and concepts that are unique. Much of the discusaon of 
prepayment and insurance, group practice, service benefits, indemnity bene¬ 
fits, etc., requires the acquisition of a vocabulary and imderstanding of issues 
beyond what mi^t fall into most individual’s experience. The current book 
will serve to provide a giant step forward for the interested reader with respect 
to understanding of both the relationships among the issues raised and of the 
degree to which potential solutions have been incorporated into current 
discussion. 

Much of this contribution is a reflection of the high degree to whidi Pro¬ 
fessor and Mrs. Somers have been able to incorporate into their discussions 
of issues—sudi as, how hospitals should be paid, the containment of costs, 
and the adequacy of facilities—^almost the entire range of ideas that have 
been originated, argued, and defended over the past decade. The presentation 
is often subtle and always descriptive and intuitive, but those of us who have 
followed this area wiU find little missing or out of context. It is difficult to 
fault a book which provides such an informational and descriptive step forward. 

The major reservations about the book relate to the auffiors’ views of the 
appropriate solutions and the evaluation of procedures, particularly those 
leading up to the passage of the legislation. It seems to this reviewer that too 
much of what was known to be ineffident and even organizationally mis¬ 
directed tends to be viewed as “perhaps” the inevitable and necessary steps 
in the process of change of our medical care structure. Such an approa^ 
leaves one with the feeling that the political rationalization may prevent our 
learning the most useful lesson that, often, the long-run price for short-run 
accqjtance of a “prindple” turns out to be excesavely high. 

One could rank the potential functions of the book as to areas in which it 
is most hdpful. This is a superb description of a very complicated and complex 
process which provided considerable enli^temnent to this reviewer in ^ite of 
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his familiarity with the field. On that criterion, one has to give the book many 
stars. The suggestions and recommendations for the future lack the clarity 
and specificity for which one might have hoped. Their look to the future lacks 
the sure hand of their discussion of the issues—and, for this reviewer, is some¬ 
what anticlimatic. 

The highly contemporary nature of this book and the degree to which it 
has incorporated a lot of what was, only a few years ago, unheard-of argu¬ 
ments, discussions, and viewpoints is a mark of the skill of the Somerses and 
perhaps the primary contribution of this volume. For the specific task set out 
by the Somerses, n^iTig a discussion of the development of Medicare and re¬ 
lating this to its role in the development of a radically and rapidly changing 
medical care system in the United States, they have done an admirable job. 
I have already recommended this book to a number of students. In some 
sense it represents a considerable improvement over their earlier volume, 
primarily in terms of their more extensive discussion of the “nitty-gritty” 
issues. Whether this reflects the degree to which they have learned more in 
the past seven or eight years or whether it represents their view of what the 
rest of us are ready for, I, for one, am gratefiil for the incremental exposure. 
Without doubt this should prove to be a useful and widely read volume, and 
represent a contribution to the “core knowledge” on which economists, if we 
are to make some substantial contribution to the solution of the problems so 
well presented here, can then build to provide effective and fruitful analyses. 

Gerald Rosenthal 

Brandeis University 

A Decade of Health Services: Social Survey Trends in Use and Expenditure. 

By Ronald Andersen and Odin W. Anderson. Chicago and London: 

University of Chicago Press, 1967. Pp. xix, 244. $13.00. 

The authors present an analytical study of recent trends in the United 
States in consumer use and expenditure patterns for medical care and health 
insurance as revealed by 19S3, 1958, and 1963 survey data. The volume is 
the third in a series by Odin Anderson.^ 

Although the economic environment changed considerably over this ten-year 
period of rapid growth of the health care industry, now the third largest in 
the United States, the data used are comparable. Some criticism might be 
raised on reliance on the interview method, but the authors have carefully 
cross-checked their interview results against the records of hospitals, em¬ 
ployers, and insurance companies. 

During the ten-year period 1953-1963, there was a 70 per cent increase in 
mean expenditure for health services. The authors estimate that about 42 
per cent of this increase was due to increase in “price” and the remainder to 
increase in “use.” They also note that the relative importance of increases in 
“use” and “price” varied according to type of service: for hospitals “90 per 

*0. W. Anderson and J. J. Feldma n , Family Medical Casts and Voluntary Health In¬ 
surance, New York 1956, and O. W. Anderson, P. Collette and J. J. FdOxnan, Changes 
in Family Medical Care Expenditures, Cambridge, Mass., 1963, 
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cent price, 17 per cent use” and “for drugs, with use accounting for a 110 
per cent increase and price only 9 per cent” (p. 123 and footnote for method). 
During the ten-year period the increase in costs and use were accompanied 
by great technological advances in medicine and rapid growth in private 
health insurance. 

Probably the most significant data in the book are: 

... in each study over the decade expenditures of insured families have 
been greater than expenditures of uninsured families. In 1953 the mean 
expenditure for the uninsured families was $154 compared to $237 for the 
insured. By 1963 the corresponding amoimts were $201 and $429. Large 
differences between insured and uninsured families are also foimd when 
median expenditures are considered. 

Through the decade expenditures for insured families have been growing 
faster than expenditures for the uninsured. In 1953 mean expenditure 
for the uninsured families was 64 per cent of mean expenditure for the 
insured. By 1958 this percentage had dropped to 57 per cent and further 
declined to 47 per cent in 1963. 

. , . that the expenditure of insured families is higher at every income 
level . . . 

Insured families spend more in absolute amounts than do uninsured 
families, and they also spend a larger percentage of their income on 
health (p. 136). 

Although some correction may be warranted as for uninsured receiving greater 
amounts of free care, the above relationships still hold. 

Not all the wealth of data presented by the authors can be commented on. 
I would like to consider first some of the data on voluntary health insurance 
and, secondly, data relative to the supply and demand in medical care markets. 

In general, the authors’ findings substantiate those of the Health Insurance 
Association and Blue Cross and Blue Shield in that they portray rapid growth 
in health insurance coverage and show that group insurance provides more 
comprehenave benefits than individual insurance. A major value of the study, 
however, is that it goes behind the averages and summary figures. For ex¬ 
ample, the authors note that re private health insurance “The increase since 
1958 has been primarily among families formerly least likely to be covered, 
such as those with low incomes, rural-farm readents or where the head of 
the family is old” (p. 83), and further that “The percentage of persons 
covered in the 55-64 age bracket increased from 63 to 72. An even larger 
increase—^from 43 per cent to 56 per cent—occurred in the 65 and over age 
group. Gains among other age groups between 1958 and 1963 were small” 
(pp. 82-83). Although the advent of Medicare has probably halted this area 
of expansion of private health insurance coverage, its historical significance 
is clear. 

The study adds to existing data on the rapid increase in major medical care 
coverage. “Over three tim^ as many families had major medical insurance in 
1963 as five years earlier. These gains were mostly among upper-income, mban 
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families” (p. 83). Analyses of the data show that individuals who already 
had hospital and surgical insurance were the individuals most likely to obtain 
major medical care. 

The data also show for the period discussed that those “families with 
unusually high cost for health services in a given year have benefitted most 
by the recent increases in health insurance reimbursements” (p. 91). In 
respect to hospital care alone in 1963, two-thirds of all insured families re¬ 
ceived benefits that paid 80 per cent or more of their bill. The authors state 
that “It is of particular interest that in both studies insurance carried by 
the low-income families appears at first glance to be more ‘adequate’ than that 
carried by upper income families” (p. 98). This is largely true becaxise low- 
income families use less dental care, preventive medical care and other health 
services which are generally not covered by health insurance and thus rela¬ 
tively more of those services which are—hospital and surgical care. In addi¬ 
tion, upper-income families use more expensive private rooms (the expense 
above semiprivate room charges is generally not covered) and are treated 
more often by specialists who have fees higher than the insurance may provide 
for or possibly who charge higher fees to higher-income persons. 

In respect to the supply and demand in the health care market, the authors 
come up with many r^tively unrelated facts which, in a study in depth of 
structure of medical care markets, may have great significance. Several of 
these are listed below. 

1. Thirty-one per cent of consumers use a specialist as a regular source of 
medical care, 11 per cent a clinic and only 41 per cent a general practitioner. 
(20 per cent of nonwhites named a clinic, while only 9 per cent of whites did.) 

2. Ei^ty-two per cent of consumers had a physical examination during the 
past five years, 10 per cent never had a physical examination. 53 per cent 
had a physical during the last year. 

3. Of those reporting some physical examination, 29 per cent had a “pre¬ 
ventive” examination, 32 per cent a required (for schools, jobs, etc.) examina¬ 
tion, and 39 per cent one in response to symptoms. 54 per cent of all 
examinations of children were “preventive.” 

4. In 1963, in 1/10 of visits (excluding telephone calls) to physician 
offices, the patient was seen not by a physician but only by a nurse. (Could 
this partially accoimt for U.S. relatively high reported physician visits per 
capita per year?) 

5. Although there was no trend change in the number of physician visits, 
home visits decreased from 11 per cent in 1958 to 5 per cent in 1963. 

6. In 1963, over 50 per cent of hospitalized surgery was performed by 
nonsurgically trained physicians; that is, only 46 per cent was performed by 
Board certified specialists, which, however, was a decided improvement over 
the 37 per cent rate in 1953. 

7. The survey data for 1963 state that 100 per cent of births were attended 
by a physician and 99 per cent were delivered in a hospital. Although to this 
reviewer these percentages appear somewhat high in view of the hi^er death 
rate at birth in low-income rural areas, the item is footnoted as follows; 
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“Similar data from the National Health Survey are found in National 
Center for Health Statistics, ‘Natality Statistics Analysis, United States, 1963,^ 
ser. 21, no. 8 (March, 1966).” The latter’s data are 98.2 per cent attended 
by physicians and 97.4 per cent hospitalized. It is possible that there is a 
refusal bias in any interview data of this nature in underrepresentation of 
illegitimate births. In view of recent Administration recommendations more 
statistical information would be welcome. 

8. In 1963, 96 per cent of pregnant women saw an M.D, by the end of the 
sixth month, and 80 per cent had by the end of the third month. Differences 
by income level in respect to prenatal visits and length of hospital stay had 
definitely narrowed between 1953 and 1963. 

9. Ten per cent of all with major illnesses received substantial amounts of 
free care and half of these because they were unable to pay for it. 

Although the study has many more interesting data of this general nature, 
some confirming for example the interrelations between low income and 
poor health, the above I believe to be the more unique data presented. 

Rita R. Campbell 

Hoover Institution 

Stanford, California 


The Doctor Shortage—An Economic Diagnosis. By Rashi Fein. Washington: 

The Brookings Institution, 1967. Pp. xi, 199. $6.00. 

Persistent public concern with the “doctor Portage” in the United States is 
reflected in thousands of pages of Congressional testimony, at least four major 
studies by government commissions, and countless articles in the popular 
press. For the most part the discussion of the shortage of physicians’ services 
has been in terms of physician-population ratios, with policy prescriptions 
aimed at maintaining national ratios achieved in some base period, or bringing 
various regions up to the national average or up to the ratio adiieved by a 
region with a “relatively good” supply of health facilities. Unfortunately the 
prolonged debate has been carried on without the benefit of an economic 
framework, Fein’s book admirably fills that gap. 

The core of Fein’s volume is a projection of the demand for physician 
visits and the supply of doctors for the years 1975 and 1980, His demand 
projections “assume that persons with given characteristics in 1975 and 1980 
will visit physicians as often as persons with those same characteristics visit 
physicians today.” Using National Health Surv^ utilization data (“physician 
visits per person per year”) and Bureau of the Census population projections, 
he andyzes the impact on demand of eight demogra|dnc and sodo-economic 
factors: population growth, age and sex distribution, urbanization, regonal 
migration, color, education, income, and Medicare. Fdn’s estimates indicate 
that the demand for ph3racian visits Trill increase between 22 and 26 per cent 
by 1975 and between 35 and 40 per cent by 1980. The projected increases 
in demand, Fein emphasizes, are minimum estimates; other pressures—changes 
in technology, in the public’s taste for medical services, and in govemxoent 
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programs to assist those who are unable to finance “sufficient” care—while not 
reaffily quantifiable, may add significantly to demand. 

On the supply side, Fein estimates that the 305,000 physicians in 1965 
will increase to 362,000 by 1975, a growth of 19 per cent and 3 to 7 per cent 
short of the minimum projected demand; by 1980 the estimated shortage will 
be between S and 10 per cent. To fill the gap created by the projected growths 
in demand and supply, he suggests the possibilities of stimulating productivity 
by expanding group practice and by the use of new types of medical personnel. 

He presents, largely on a priori grounds, the standard case for group prac¬ 
tice: (1) economies of scale of larger organizational units; (2) optimal ratios 
of physicians to other persomel and capital equipment; (3) a reduction in 
unnecessary hospitalization often associated with present insurance mechan¬ 
isms; (4) a more efficient use of personnel to enable a savings of physicians’ 
time. 

New types of personnel, Fein suggests, may “relieve the physician of those 
tasks not requiring the long period of education and training that characterizes 
medicine in the United States.” The enormous growth in the numbers of para¬ 
medical personnel lends historical support to his argument. Furthermore, there 
may be a significant malallocation of resources in the “overtraining” of medi¬ 
cal specialists. In pediatrics, for example, as Dr. Herbert Ratner has observed, 
“. . . the pediatrician who was trained extensively to take care of . . . very 
serious illnesses ends up spending most of his time parading a series of well 
babies through an assembly line setup.” Paramedical personnel, including 
“sub-physidans” or “assistant physidans,” as suggested by Fdn, could reduce 
such waste. 

Fdn’s policy prescriptions concentrate on efforts at raising productivity and 
question the position commonly taken by government commissions and medical 
educators (and belatedly accepted by the American Medical Assodation!) 
which emphasizes increasing the number of physidans. To achieve his pro¬ 
ductivity goals, the author suggests that support from the federal government 
and meffical educators will be needed for training and emplo 3 dng new per¬ 
sonnel and for the development of group practice and alternate organizational 
forms that take advantage of possible economies of scale. 

Several critidsms may be made of Fein’s policy recommendations: (1) His 
concern with fostering increased productivity to fill the predicted gap in medi¬ 
cal services seems excessive in the light of data he himself cites. These data 
(p. 137, footnote 12) indicate that productivity increases in medicine between 
1949 and 1959 were substantially greater than would be needed to fill the 
relatively small predicted gap. (2) His analysis attempts to measure the gap 
between the projected growth in demand and the projected growth in supply 
but does not tell us whether there is currently a diortage. If there is a current 
diortage (enormous increases in the relative income of physidans, and other 
data, have convinced this reviewer that the shortage is substantial), then 
Fein’s recommendations for filling the gap he projects may do no more tTiati 
perpetuate existii^ diortages. (3) The devdopment of new personnd and new 
forms of organization is less a problem of achieving the financi al support of 
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foundations and government, as Fein suggests, than it is of breaking down 
the powerful resistance of organized medicine. Although he devotes about 
twenty pages of his text to group practice, and suggests its expansion as a 
major policy measure, when he discusses the conditions which make it difficult 
for physicians to join groups, he does not mention the bitter opposition to 
group practice, particularly prepaid group practice, by the A.MAl. and its 
constituent societies. 

These criticisms are minor when weighed against Fein’s achievement. In 
the process of developing his economic framework for discussing the doctor 
shortage, he makes many suggestive comments and wise observations which 
should stimulate research and should be helpful to those in policy-making 
positions. He states that his study is ^^designed to raise questions, illuminate 
areas, and offer policy implications.” Fein’s book is a success on all three 
counts. 

Elton Rayack 

University of Rhode Island 
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randum prepared at request of the Subcommittee on National Security and international 
Operations of the Senate Committee on Government Operations, 90th Cong., 2nd sess. 
Wadiington: Supt. Docs., 1968. Pp. 12. 

Stinson, T. F. The effects of taxes and public financing programs on local industrial 
devdopment ... a survey of the literature. Agric. Econ. Rept. no. 133. Econ. Research 
Svce., Dept, of Agric. Wadiington: Supt. Docs., 1968. Pp. iv, 24. 

Vasudevan, a. Deficit financing, controls and movement of prices in India since 1947. 
Bombay: Allied Pub. Pvt. Ltd., 1967. Pp. x, 239. Rs 16. 

Yoingco, a. Q. and Trinidad, R. F. Fiscal systems and practices in Asian countries. New 
York: Praeger, 1968. Pp. xxi, 449. $16.50. 

Financing municipal facilities. Hearings before the Subcommittee on Economic Progress of 
the Joint Economic Committee, 90th Cong., 1st sess., Dec. 5-7, 1967. Vol. I. Washington: 
Supt. Docs., 1968. Pp. 168. 

Income taxes outside the United Kingdom. 1966. Vol. 1, Aden to Burma; vol. 2, Cameroons 
to £21ice Islands; voL 3, Falkland Idands to Hong Kong; voL 4, India to Jamaica; vol. 5, 
Japan to New Zealand; vol. 6, Nicobar Idands to St. Helena; voL 7, St. Luda to Switzer¬ 
land; vol. 8, Tanzania to Zanzibar. New York: British Information Service; London: 
H. M. Stat. Off., 1967. v, 361; iii, 426; iii, 386; iii, 393; iii, 365; iii, 408; iii, 441; 
iii, 376. $57.60 the set; not sold separatdy. 

Interest rate guidelines for federal decisionmaking. Hearing before the Subcommittee on 
Economy in Government of the Joint Economic Committee, 90th Cong., 2nd sess., Jan. 
29, 1968. Washington: Supt. Docs., 1968, Pp. 67. 

Opposing views on taxation of land near cities. Wadiington: Economic Research Service, 
I)q)t. of Agriculture, 1968. Pp. iv, 16. 

Pakistan budgets 1967-68. Prepared by the Economic Adviser to the Government of Pakistan 
Ministry of Finance, Idainabad. Rawalpindi: Government of Pakistan, [1968]. Pp. x, 
304. 

Revenue diaring and its alternatives: what future for fiscal federalism? Hearings before 
the Subconunittee on Fiscal Policy of the Joint Economic Committee, 90th Cong., 1st 
sess., Nov. 7-15, 1967. Part 2. Wadiington: Supt. Docs., 1968. Pp. 216. 

Revenue diaring and its alternatives; what future for fiscal federalism? Subcommittee on 
fiscal Policy of the Joint Economic Committee, 90th Cong., 1st sess. 3 vols. Wadiington: 
Supt. Docs., 1967, 

Statistics of income . . . 1963. Corporation income tax returns—with accounting periods 
ended Jufer 1963-June 1964. Intmmal Revenue Svce. pub. no. 16(3-68). Wadiington: 
Supt. Docs., 1968. Pp. V, 429. $2.25. 

Tax-exempt foundations and diaxitable trusts; their impact on our economy. 6th install¬ 
ment, subcommittee diairman’s report to Subcommittee No. 1 of the House Select 
Committee on Small Business, 90& Cong. Washington: Supt Docs., 1968. Pp. 491. 
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Internadonal Economics 

.^dler-Karlsson, G. Western economic warfare 1947-1967 —& case study in foreign eco¬ 
nomic policy. Acta XJniversitatis Stockholmiensis Stockholm £k:onomic Stud. N.S. no. IX. 
Stockholm: Almqvist & Wiksell, 1968. Pp. xv, 319. SKr 64; paper, SKr 52. 

Bienert, K. Die intemationale Liquiditat der Volkswirtschaften. Frankfurt: Knapp, 1967. 
Pp. 184. DM 18. 

Birnbat 72 £, E. a. Gold and the international monetary system: an orderly reform. Essays 
in International Finance no. 66. Princeton: Intemat. Fm. Sec., Dept, of Econ., Princeton 
Univ., 1968. I^. 52. $1 single copy. 

BomL, E. W. The golden trade of the Moors. 2nd ed .; rev. by R. Hallett. New York and 
London: Oxford Univ. Press, 1968. Pp. xvi, 293. $8.80. First pub. in 1958. 

Cooper, R. N. The economics of interdependence: economic policy in the Atlantic Com¬ 
munity. The Atlantic Policy Studies ser., Coundl on Foreign Relations. New York: 
McGraw-Hin, 1968. Pp. xiv, 302. $10.95. 

Crawpord, J. G., with Andersoh, N. and Morris, M. G. N. Australian trade polky 1942- 
1966—a documentary history. Toronto: Univ. of Toronto Press; Canberra: Australian 
National Univ. Press, 1968. Pp. xxvii, 641. $15. 

DeSomogyi, J. a short history of Oriental trade. EDldesheim: Georg 01ms, 1968. Pp. 281. 
$8.95. 

Dttc-Loi, P. Effects de structure et mdcanisme des prix dans la demande d’exportation. 

Paris: Ed. Cujas, 1968. Pp. 193. Pub. with the coop, of the CN.R.S. 

Einzio, P. Foreign exchange ciises—an essay in economic pathology. New York: St. 
Martin’s Press; London: Macmillan, 1968. Pp. x, 205. $6. 

Fusaong, j. M. Guiddines for ba]ance^of-pa 3 rments adjustment under the par-value systan. 
Essa 3 rs in International Finance no. 67. Princeton: Intemat. Fin. Sec., Dept of Econ., 
Princeton Univ., 1968. Pp, 31. $1 angle copy. 

Gardner, R. N. and Mtlltkan, M. F., eds. The ^obal partnerdixp—international agendes 
and economic devdopment. New York: Praeger, 1968. Pp. vii, 498. $9.50. Essays first 
pub. in IntermHonal OrgaamaUon, winter, 1968. 

Green, R. H. and Seidman, A. Unity or poverty? The economics of Pan-Africanism. 

Baltimore: Penguin Books, 1968. Pp, 364. Paper, $1.95. 

Helper, H. R. International trade—^theory and empirical evidence. En^ewood Cliffs, N.J.; 
Prentice-HaD, 1968. Pp. xi, 189. $6,75. 

Klopstoce, F. H. The Euro-doHar market: some unresolved issues. Essays in International 
Finance no. 65. Princeton: Intemat. Fin. Sec., Dept, of Econ., Princeton Univ., 1968. 
Pp. 28. Sin^e copies free, 

Mazllet, P., Hzpp, G., Krijnse-Loceer, H. and Sunken, R. L’6conomie de la Com- 
munaut6 europeenne. Paris: Ed. Sirey, 1968. Pp. 642. F 64. 

Meier, G. M. The international economics of development—theory and poHcy. New Yorik: 
Harper & Row, 1968. Pp. xi, 338. $8.95. Revised and eiqnnded ed. of liUemaHonal Trade 
and Development, 

Mzchaely, M. Balance-of-pa 3 mients and adjustment pofides: Japan, Germany, and the 
Netherlsmds. Occas. paper no. 106. New York: Nat. Bur. of Econ. Research; Columbia 
Univ. Press, distrib., 1968, Pp. x, 112. $2.75, 

Mieeseix, R. F. The economks of foreign aid. Chicago: Aldine, 1968. Pp. xv, 300. $7.95. 
Platt, D. C. M. Finance, trade, and politics in British foreigii policy 1815-1914. New York 
and London: Oxford Univ. Pi^, 1968. Pp, xl, 454. $13.45. 

Plessz, N. G. Problems and proqiects of economic integration in West Africa. Centre for 
Devebping-Aiea Studies, McQH University Keith CaJlard Lectures series 2. Montreal: 
McGffl Univ. Pr^ 1968. Pp. x, 92. $3,75. 

Schneider, £. uxhI Wechsdkurs. Eine EinfBhrung in dm monetarett Probieme 
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intemationaler Wirtschaftsbeziehungen. Tubingen: J. C. B. Mohr (Paul Siebeck), 1968. 
Pp. viii, 223. DM 29.50; paper, DM 25. 

Westphal, U. Die importierte Inflation bei festem und flexiblem Wechselkurs. Kieler Stud, 
no. 87. Tubingen: J. C. B. Mohr (Paul Siebeck), 1968. Pp. iv, 97. DM 20. 

ZOLOTAS, X. The gold trap and the dollar. Athens: Victor Papasissis, 1968. Pp. 34. 

Alaska-Japan economic rdations—a study of the potential contribution of trade with 
Japan to Alaska’s economic development. College, Alaska: Institute of Soc., Econ. and 
Govt. Research, Univ. of Ala^. Pp. xxxiii, 469. $8.50. Contrib. by A. R. Tussing, S. 
Comitini, H. J. Gellert, I. Inukai, A. Iwasaki, M. R. C. Massie, and others. Prepared for 
Office of Regional Econ. Develop., U.S. Dept, of Commerce. 

Economic surveys by the OECD: Belgium-Luxembourg Economic Union. Paris: OECD, 
1968. Pp. 43. 80c. 

Foreign investment in developing countries. UN Sales No. E.68JID.2. New York: UN 
Sales Section, 1968. Pp. vi, 61. $1. 

Die intemationalen Wahrungsprobleme in der Wdtwirtsdiaft der Gegenwart. Bericht uber 
den wissenschaftlichen Teil der 30. Mitgliederversammlung der Arbeitsfemeinschaft Deut- 
scher Wirtschaftswissenschaftlicher Forschungsinstitute e.V. in Kiel April 26-27, 1967. 
Konjunkturpolitik no. 14. Berlin: Duncker & Humblot, [1967]. Pp. 187. DM 38.60, 

The involvement of U.S. private enterprise in developing countries. Hearings before the 
Subcommittee on Foreign Economic Policy of the House Committee on Foreign Affairs, 
90th Cong., 1st sess., July 18-Oct. 31. 1967. Washington: Supt. Docs., 1968. Pp. 364. 

The involvement of U.S. private enterprise in developing countries. Report of the hearings 
before the Subcommittee on Foreign Economic Policy of the House Committee on 
Foreign Affairs, 90th Cong., 1st sess., July 18-Oct. 31, 1967, 90th Cong., 2nd sess. Report 
no. 1271. Wadiington: Supt. Docs., 1968. Pp. 54. 

Maintaining the strength of the United States dollar in a strong Free World economy. 
Treasury Dept. Washington: Supt. Docs., 1968. Pp. 162. 

New Zealand’s international aid. Report conf. Dec. 1967. Wellington: New Zealand Inst, of 
Intemat Affairs, 1967. Pp. 19. 

1 problemi dell’economia mondiale alia luce ddia ‘Topulorum Progressio.” Milan: 'N^ta e 
Pensiero, 1967. Pp. xiv, 288. L. 1500. 

Business Finance; Investment and Security Markets; Insurance 

Boitetjx, L. A. La fortune de mer—le besoin de s6curit6 et les debuts de I’assurance mari¬ 
time. Paris: SJE.VJP.EJSr., 1968. Pp. 212. F 24. 

Calman, R. F. Linear programming and cash management/CASH ALPHA. Cambridge and 
London: MI.T. Press, 1968. Pp. zi, 154. $10. 

Deneitbesg, H. S. and Fereasi, J. R. Life insurance and/or mutual funds: a comparative 
anal 3 rsis of endowment life insurance and the insured contractual. New York: Pageant 
Press, 1967. Pp. 108. $2.50. 

Eiteman, W. j. and Eixeman, S. C. Nine leading stock exchanges. Michigan Intemat. Bus. 
Stud. ser. no. 10. Ann Arbor: Program in Intemat. Bus., Grad. School of Bus. Admin., 
Univ. of Michigan, 1968. Pp. 82. 

Hanssmann, F, Operations research techniques for capital investment. New York: Wiley, 
1968. Pp. vi, 269. $11.50. 

Httmtel, G. H. Measures of munic^al bond quality. Michigan Bus. Repts. no. 53. Ann 
Arbor: Bur. of Bus. Research, Grad. School of Bus. Admin., Univ. of Michigan, 1967. 
Pp. vi, 158. $4.50. 

House, W. C. Jr. Sensitivity analysis in making capital investment decisions. NAA Re¬ 
search Monogr. no. 3. New York: Nat. Assn, of Accountants, 1968. Pp. ix, 86. $2. 

Keeton, R. E., O’CoNKEijj, J. and McCord, J. H., eds. Crisis in car insurance. Urbana, 
Chicago, London: Univ. of Illinois Press, 1968. Pp. vii, 279. $6.95. 
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PENDLET 02 ]’, 0. W. How to find out about insurance—a guide to sources of informatioiz. 
Long Island City and Oxford: Pergamon Press, 1967. Pp. x, 196. $5.50; paper, $4. 

Rolo, C. J. and Nelson, G. J., eds. The anatomy of Wall Street—a guide for the serious 
investor. Philadelphia: Lippincott, 1968. Pp. xii, 307. $7.50. 

West, D. A, The investor in a changing economy. En^ewood Cliffs, N.J.: Prentice-Hall, 
1968. Pp. X, 133. Paper, $2.50. 

Weston, J. F. and Bregham, E. F. Essentials of managerial finance. New York: Holt, 
Rinehart and Winston, 1968. Pp. xv, 554. $8.95. 

Investment Company Act Amendments of 1967. Hearings before the Subcommittee on 
Commerce and Finance of the House Committee on Interstate and Foreign Commerce, 
90th Cong., 1st sess., Oct. 10-13, 16-24, 1967. Parts 1 and 2. Washington: Supt. Docs., 
1968. Pp. 421, 422. 

Business Organization; Managerial Economics; 

Marketing; Accounting 

Basile, j. The cultural development of managers, executives and professionals. Transl. by 
B. F. Adler. Baltimore: H^con, 1968. 1^. 159. $4.95. First pub. in 1965 imder title 
La formation ctdturelie des cadres et des dmgeants, Ed. Gerard & Co. 

Bedford, N. M. Introduction to modem accounting. New York: Ronald Press, 1968. Pp. 
X, 744. $9.50. 

Berg, I., ed. The business of America. New York: Harcourt, Brace & World, 1968. x, 
437. $7.50. 

BncKZJN, L. P. Shopping patterns in an urban area. Berkley: Center for Real Estate and 
Urban Econ., Inst, of Urban and Regional Devriop.; Inst, of Bus. and Econ. Research, 
Univ. of California, Berkeley, distrib., 1968, $2. 

Davis, K. R. and Webster, F. E, Jr. Sales force management. New York: Ronald Press, 
1968. Pp. X, 764. $10, 

-, eds. Readings in sales force man^ement New York: Ronald Press, 1968. Pp. vii, 

465. Paper, $4.75. 

DeVoe, M. The effective sales manager. Lexington, Ky.: EMD Publications, 1968. Pp. 321. 
$12.75; paper, $9.75. Rev. of Sow To Be An Effective Scdes Manager, pub. 1956. 

Emorv, W. and Niland, P. Making management decisions. New York: Houston Mifflin, 
1968. Pp. ix, 306. Paper, $3.95. 

Gates, G. E., ed. Information processing in the business environment. Hofstra Univ. Year¬ 
book of Business ser. 5, voL 1. Hempstead, N.Y.: Hofstra Univ., 1968. Pp. iv, 175. 

Kolde, E. j. International business enterprise. En^wood Cliffs, N.J.: Prentice-Hall, 1968. 
Pp. viii, 679. $10.95. 

Lagioni, I. n marketing dei beni industriali Univ. Cattolica dd Sacro Cuore Sdenze 
Economiche ser. no. 2. Milan: Vita e Penaero, 1967. Pp. vii, 246. L. 4000. 

Lewellen, W. G. Executive compensation in large industrial corporations. National Bureau 
of Economic Researdi Fiscal Study no. 11. New York: Nat. Bur. of Econ. Research; 
New York and London: Columbia Univ. Press, distrib., 1968. Pp. xxv, 371. $13.50. 

Mansfield, E. Industrial researdi and tedmolo^cal innovation—an econometric analysis. 
Cowles Foundation for Research in Economics, Yale Univ. New York: Norton, 1968. 
xiii, 235, $7.50. 

Oehxer, H. Wettbewerbsregein als Instrument der Wettbewer^litik. Marburger Staats- 
wissensdiaMiche Abhandlungen ser. B, no. 2. Marburg; N. G. Ebwert, 1968. Pp. xili, 334. 
DM35. 

Padberg, D. I. Economics of food retailing. Ithaca: Cornell Univ. Food Distribution Pro¬ 
gram, 1968. Pp. xi, 292. 

Spencer, M. H. Managerial economics—^text, problems, and short cases. 3rd ed. Homewood, 
HI.; Irwin, 1968. Pp. xii, 515. Text ed., $8.50. First pub. in 1959. 
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Sprowls, r! S. Computers-^ programming problem approach. Rev. ed. New York; Harper 
& Row, 1968. Pp. X, 399. $9.95. First pub. in 1966. 

Towl, a. R. and LmoroRS, G. V., eds. Bibliography: cases and other materials for the teach¬ 
ing of business administration in devdoping countries—South and Southeast Asia. Boston: 
Harvard Univ. Grad. School of Bus. Admin., 1968. Pp. viii, 408. 

Vernon, R. Manager of the intemational economy. Englewood Cliffs, N.J.: Prentice-Hall, 
1968. Pp. xvi, 430. $10.50. 

VoiCH, D. Jr. and Wren, D. A., w it h Froemke, R. L. Principles of management—resources 
and sterns. New York: Ronald Press. 1968. Pp. zii, 604. $8.50. 

Wheeler, B. 0. Business—an introductory analysis. 2nd ed. New York: Harper & Row, 
1968. Pp. ix, 609. $9.95. First pub. in 1962. 

Industrial Organization; Government and Business; 

Industry Studies 

Blttiscner, S. M. and Keener, D. L., eds. Readinp in the regulation of business. Scranton: 

Intemational Textbook Co., 1968. Pp. viii, 407. Paper, $4.95. 

BoHM, B. Pricing of copper in international trade—a case study of the price stabilisation 
problem. Stockholm: ^onomic Research Inst., Stockholm School of Economics, 1968. 
Pp. 57. SKr. 20. 

Broehl, W. G. Jr. The Intemational Basic Economy Corporation. 13th in NPA United 
States Business Performance Abroad ser. Washington, D.C.: National Planning Assn., 
1968. Pp. xxvi, 314. $3. 

Burchard, H.-J. Sichere Energie, preiswerte Energie, ein energiepolitischer Selkonflikt? 
Eider Vorti^e N.F. no. 53. Kid: Inst, fiir Weltwirtschaft an der Univ. Eid, 1968. Pp. 
23, DM 3. 

Careoix, B. a. Design for total war: arms and economics in the Third Reich. The Hague 
and Paris: Mouton, 1968. Pp. 311. / 42. 

Clair, P. L^dep6ndance p6troli&re de la France. Vol. 1, Le th6&tre de guerre. Paris: Ed. 
Cujas, 1968. Pp. 127. F 18. 

Collins, N. R. and Preston, L. £. Concentration and price-cost margins in manufacturing 
industries. Inst, of Business and Economic Research, Univ. of California. Berkdey and 
Los Angdes: Univ. of California Press, 1968. Pp. xvi, 163. $5.75. 

Ewing, A. F. Industry in Africa. New York, London, Ibadan, Nairobi: Oxford Univ. Press, 
1968. Pp. XV, 189. $4.25. 

Hillman, J. J. Competition and railroad price discrimination: legal precedent and economic 
policy. Evanston: Trangjortation Center, Northwestern Univ., 1968. Pp. xii, 164. $7.50. 

Hunter, H. Soviet transport experience: its lessons for other countries. Brookings Transport 
Research Program ser. no. 6. Washington, D.C.: Brookings Institution, 1968. Pp. 194. $6. 

Koch, A. G. M. Current pricing behavior in liner shipping. Bergen: Inst, for Shipping Re¬ 
search, 1968. Pp. 32. NEjt. 25. 

Low, R. E., ed. The economics of antitrust: competition and monopoly. Engjewood Cliffs, 
N.]F.: Prentice-Hall, 1968. Pp. x, 178. $4.95; paper, $1.95. 

Mhes, C. Lancashire textiles—a case study of industrial change. New York and London: 
Cambridge Univ. Press, 1968. Pp. x, 124. Paper, $3.75. 

Rapfafort, a., Feseon, P. A. and Zeef, S. A Public reporting by conglomerates—^the issues, 
the problems, and some possible solutions. Englewood Cliffs, N.J.: Prentice-Hall, 1968. 
Pp. xvi, 154. $15. Proc. symposium, Tulane Grad. School of Bus. Admin., Nov. 13-14,1967. 

ScHENHER, E. The effects of containerization on Great Lakes ports. Special Report no. 2. 
Milwaukee: Center for Great Lakes Studies, Univ. of Wisconsin-Milwaukee, 1968. Pp. 
iv,46. 

Scott, R. C. Incentives in manufacturing—a critical review of individual and plantwide 



TITLES OF NEW BOOKS 


1059 


programs in current use. Vol. 3, parts 12-18. Reprint from Circuits Manufacturing, Jan. 
1967 and Jan. 1968. Cambridge, Mass.: Eddy-Rucker-Nickds Company, 1968. Pp. 47. $1. 
Sealy, K. R. The geography of air transport. Chicago: Aldine, 1968. Pp. 198. Paper, $2.45, 
First pub. 1957. 

Sibley, M. M. The Port of Houston —sl history. Austin and London: Univ. of Texas Press, 
1968, Pp. xvi, 246. $6.75. 

Toutain, J.-C. Les transports en France de 1830 k 1965. Cahiers de VI SB A,, s6r. AF, 
no. 9. Paris: Presses Univ. de France, 1967. Pp. 304. 

Tresselt, D. The West African shipping range. UN Sales No. 67.11.D.24. New York: UN 
Sales Section, 1967. Pp. vi, 92. $1.50. Prepared at Inst, for Sh4)pnig Research, Bergen. 
ZOHLNHOEER, W. Wcttbcwerbspolitik im Oligopol. Erfahrungen der amerikanischen Anti- 
trustpolitik. Basd: Kyklos-Verlag; Tubingen: J. C. B. Mohr (Paul Siebeck), 1968. Pp. 
xiv, 277. DM 41.50; paper, DM 37. 

Air Transport Association of America facts and figures, 1968. Washington, D.C.: Air 
Transport Assn, of America, 1968. Pp. 43. 

Concentration ratios in manufacturing industry, 1963. Report prepared for the Subcommttee 
on Antitrust and Monopoly of the Senate Committee on the Judiciary, with individual 
views, 90th Cong., 1st sess. Parts I and II. Washington: Supt. Docs., 1966, 1967. Pp. 
252, 317. 

Discriminatory taxation of common carriers. Hearings before the Subcommittee on Surface 
Transportation of the Senate Committee on Commerce, 90th Cong., 1st sess., Aug. 7-8, 
1967. Washington: Supt. Docs., 1968. Pp. 135. 

Economic report on the pricing bdiavior of the frozen concentrated orange juice mdustry 
following the 1962 freeze. Staff R^rt to Fedral Trade Commission. Wa^ington: Bur. 
of Econ., Federal Trade Commission, 1968. Pp. 78. Re-issue; first pub. 1964. 

Energy and the Mlrhigan economy: a forecast. Michigan Bu s i n ess Stud. vol. 18, no .1. Ann 
Arbor: Bur. of Business Research, Grad. School of Bus. Admin., Univ. of Mic hig an, 
1967. Pp. xxiii, 584. $7.50. Sponsored by the Michigan Energy Survey Committee. 

The John Crerar Library—a list of books on the history of industry and industrial arts, 
January, 1915. Prepared by A. G. S. Josephson. 2nd Pub. Detroit: Gale Research Co., 
1966. Pp. 9,486. $18.50. First pub. in 1915, Board of Directors, The John Crerar library. 
The national economy and the Vietnam war. A statement on national policy by the Research 
and Policy Committee of the Conunittee for Economic Development. New York: Com¬ 
mittee for Economic Development, 1968. Pp. 82. Sin^ copy, $1. 

El tiang)orte en CMe—d marco institudonal. Inst. Pub. no. 95. Santiago: Inst, de Econ. y 
Planificaddn, Univ. de Chile, 1967, Var. pp. 

Urban tnacg transportation in perpective. Tax Foundation Research Pub. no. 14 (n^). 
New York: Tax Foundation, Inc., 1968. Pp. 48. $1.50. 

Land Economics; Agricultural Economics; 

Econcnnic Geography; Housing 

Andrus, N. W. Lake-oriented subdivirions in North CaroBna: dedrion factors and policy 
implications for urban growth patterns. Part 2, Consumer dedrions. Water Resources 
Research Inst. rept. no. 10. Raleigh: Univ. of North Carolina Water Resources Research 
Inst., 1968. Pp. vii, 88. 

Clawson, M. The land system of the United States—an introduction to the history and 
practice of land use and land tenure. Lincoln: Univ. of Nebraska Press, 1968. Pp. ix, 145. 
Dubov, I., ed. Contemporary agriculture marketing. Knoxvifle: Univ. of Tennessee Press, 
1968. Pp, X, 270, $5.95. 

Edwards, E. E. A bibKography of the hfetoiy of agriculture in the Umtcd States. 2nd pub. 
Detroit: Gale Reseanh Co., 1966. H). iv, 307. $14. First pub. in 1930, Wariiiiigton, 
Supt. Docs. 
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Freeiian, 0. L. World without hunger. New York: Praeger, 1968. Pp. xv, 190. $5.95. 

Howe, C. The supply and administration of urban housing in Mainland China: the case of 
Sha^ai. Reprint from The China Quarterly, Jan.-March 1968. London: The China 
Quarterly, 1968. Pp. 25. 

Hxjix, 0. A geography of production. New York: St. Martin’s Press; London: Macmillan, 
1968. Pp. xvi, 344. $8. 

Konomticki, M. La cooperation en milieu rural israflien. Coll. Sd, de la Faculte de Droit de 
rUniv. de Li^ge ser. no. 28. Li^ge: Faculty de Droit de Li^ge; The Hague: Martinus 
Nijhoff, 1968. Pp. 535. 

Landsberg, H. H. and Schurr, S. H. Energy in the United States-^ources, uses, and 
policy issues. A Resources for the Future study. New York: Random House, 1968. Pp. 
X, 242. $5.95; paper, $3.95. 

McLotjctlin, P. F. M. Research on agricultural development in East Africa. New York: 
Agricultural Development Council, 1967. Pp. 111. 

Nourse, H. 0. Regional economics—a study in the economic structure, stability, and growth 
of regions. New York: McGraw-Hill, 1968. Pp. vii, 247. $8.95. 

ScHiCKELE, R. Agrarian revolution and economic progress—a primer for development. New 
York: Praeger, 1968. Pp. xix, 410. $15. 

Smailes, a. E. The geography of towns. Chicago: Aldine, 1968. Pp. 160. Paper, $2.45. First 
pub. in 1953. 

Smith, H. T., Taaefe, E. J. and King, L. J., eds. Readings in economic geography—^the 
location of economic activity. Chicago: Rand McNally, 1968. Pp. 406. $6. 

SOKOLOW, A. D. Governmental response to urbanization—three townships on the rural-urban 
gradient. Agric. Econ. Rept. no. 132. Econ. Research Svce., Dept, of Agric., in coop, with 
Inst, for Community Develop, and Svce., Michigan State Univ. Wadiington: Supt. Docs., 
1968. Pp. iv, 58. 45c. 

DE Torres, J. Economic dimensions of major metropolitan areas—population, housing, em¬ 
ployment and income. National Industrial Conference Board tecWcal paper no. 18. New 
York: Nat. Indus. Conf. Board, 1968. Pp. iv, 52. Single copies, to Associates and college- 
level educ. inst., $3; general, $15. 

Tregear, T. R. a geography of China. Chicago: Aldine, 1968. Pp. xvii, 342. Paper, $2.95. 
First pub. 196S. 

Vila, M.-A. Aspectos geogrdficos de las Dependencias Federales. Caracas: Corporacidn 
Venezolana de Fomento, 1967. Pp. 112. 

- Aspectos geogrificos del Estado Merida. Caracas; Corporaddn Venezolana de 

Fomento, 1967. Pp. 356. 

Aspectos geogrihcos del Estado Miranda. Caracas: Corporaddn Venezolana de 
Fomento, 1967. Pp. 324. 

Whyte, W. F. and Williams, L. K. Toward an integrated theory of development: economic 
and noneconomic variables in rural development. ILR Paperback no. 5. Ithaca: New 
York State School of Indus, and Lab. Rdations, Cornell Univ., 1968. Pp. 89. Paper, $1.50. 

WiOHTMAN, D. R. Food aid and economic devdopment. Intemationai CoTidJzaUon no. 567. 
New York: Carnegie Endowment for Intemationai Peace; Taplinger, distrib., 1968. 
Pp. 72. 60c single copy. 

Agriculture and industrialization. FAO Food from Hunger Campaign stud. ser. no. 17. 
Rome: United Nations Food and Agric. Org., 1967. Pp. 129. 

An Australasian bibliography of agricultural economics 1788-1960. Compiled by J. L. Dillon 
and G. C. McFarlane. Department of Agriculture, New South Wales. Sydney: Govern¬ 
ment Printer, 1967. Pp. 433. $6. 

Fifth biennial report on water resources devdopment UN Economic and Social Council 
Offidal Records: Forty-fourth Session, Supplement no. 3. No. E/4447. New York: UN 
Sales Section, 1968. Pp. 127. $2. 
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Household meat consumption in Sydney, Beef Research Rept. no. 3. Canberra: Bur. of 
Agric. Econ., 1967. Var. pp. 

Jobs, people and land—Bay Area Simulation Study special report no. 6. Berkeley: Center 
for Real Estate and Urban Econ., Inst, of Urban and Regional Devdop., Univ, of 
California, Berkeley, 1968. $5. 

Programa Interamericano de DesarroUo Rural y Reforma Agraiia—Proyecto 206. Programa 
de Cooperaddn T6cnica, OEA. Bogoti: HCA-CIRA, 1968. Pp. 95. 

Seminario Nadonal sobre Reforma Agraria para el Episcopado Colombiano, Bogota, 
Colombia, 10-12, July, 1967. Bogoti: HCA-CIRA, E1968], Pp. 105. 

Statistical yearbook of the Tel-Aviv-Yafo Munidpality 1967. Tel-Aviv: Research and 
Statistics Dept., Munidpality of Tel-Aviv-Yafo, [1968]. Pp. bndi, 386. 


Labor Economics 

Azzini, J. E. Dimension humana de la automadon. Montevideo: Author, 1958, Pp. 20. 

BAESNiiEiTHER, J. M. English assodations of working men. Trand. by A. Taylor. 2nd pub. 
Detroit: Gale Research Co., 1966. Pp. xv, 473. $18.50. First pub. in 1889, London, Swan 
Sonnenschein. 

Darcy, R. L. and Powell, P. E. Manpower & economic education: opportunities in Ameri¬ 
can economic life. With teacher manual. New York: Joint Council on Economic Education, 
1968. Pp. xii, 316; vi, 141. Pub. in coop, with Center for Economic Education, College of 
Bus. Admin., Ohio Univ. 

Denton, F. T. and Ostry, S. Historical estimates of the Canadian labour force. 1961 Census 
Monogr. Programme. Ottawa: Dominion Bur. of Statistics, 1967. Pp. via, 49. 7Sc. 

Desai, a, V. Real wages in Germany 1871-1913. New York and London: Oxford Univ. 
Press, 1968. Pp. xii, 184. $8.80. 

Dotjty, H. M, Trends in labor compensation in the United States, 1946-1966. Bur. Labor 
Stat., Dept, of Labor. Washington: Supt. Docs., [1967]. Pp. 34. 

Foltman, F. F. White- and blue-collars in a min diutdown—a case study in relative 
redundmicy. ILR Paperback no. 6. Ithaca: New York State School of Industrial and 
Labor Relations, Cornell Univ., 1968. Pp. 132. $2. 

Ginzberg, E, and The Conservation of Human Resources Stait, Columbia University. 
Manpower strategy for the metropolis. New York and London: Columbia Univ. Press, 
1968. Pp. xii, 321. $10. 

Hess, J. W., ed. Struggle in the coal fields: the autobiography of Fred Moon^. Morgan¬ 
town: West Virginia Univ. Library, 1967. Pp. xi, 194. $5. 

Hoeeberg, G. Wages in the U.SB.R., 1950-1966: health services. International Population 
Reports ser. P-9S, no. 64. Washington: Foreign Demographic Analysis Div., Bur. of the 
Census, Dept, of Commerce, 1968. Pp. v, 52. 

Jatbe, a, j. and Froombin, J. Technology and jobs—automation in perspective. New 
York: Praeger, 1968. Pp. xvi, 284. $8. 

Keeps, J. M. Lifetime allocation of work and leisure. Dept, of Health, Education and 
Welfare, Social Security Admin., Research rept. no. 22. Wadiington: Supt. Docs., 1968. 
Pp. 44. 

Lynd, G. E. The politics of African trade unionism. New York: Praeger, 1968. Pp. xrv, 
198. $12. 

Northrup, H. R. The Negro in the automobile industry. The Radal Policies of American 
Industry Rept. no. 1. Philaddphia: Industrial Research Unit, Dept of Industry, Wharton 
School of Finance and Commerce, Univ, of Pennstylvanb.; Univ. of Penn^Ivania Press, 
distrib., 1968. Pp. vii, 75, $2.50. 
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OsTRY, S. The occupational composition of the Canadian labour force. 1961 Census Monogr. 
Programme. Ottawa: Dominion Bur. of Statistics, 1967. Pp. x, 88. $1. 

-Provincial differences in labour force partic^ation. 1961 Census Monogr. Programme. 

Ottawa: Dominion Bur. of Statistics, 1968. Pp. viii, 37. 75c. 

Unemployment in Canada. 1961 Census Monogr. Programme. Ottawa: Dominion 
Bur. of Statistics, 1968. Pp. x, 83. $1. 

OzANins, R. Wages in practice and theory: McCormick and International Harvester 1860- 
1960. Madison, Milwaukee and London: Univ. of Wisconsin Press, 1968. Pp. xiii, 181. $7.50. 
Prssen, £. Most uncommon Jacksonians—the radical leaders of the early labor movement. 

Albany: State Univ. of New York Press, 1967. Pp. viii, 208. $7. 

Smith, A. D., ed. The labour market and inflation. Proc. Symposium, Intemat. Inst, for 
Labour Stupes, Geneva, 24-26 Oct. 1966. New York: St. Martin’s Pi^; London: Mac¬ 
millan, 1968. Pp. XX, 247. $12.50. 

Somers, G. G., ed. The devdopment and use of manpower. Proc. Twentieth Annual Winter 
Meet^, Industrial Relations Research Assn., Wasl^gton, D.C., Dec. 28-29, 1967. Wash¬ 
ington, D.C.: Indus. Rd. Research Assn., 1968. Pp. ix, 404. $5. 

Stauhley, E. J. Regional distribution of Soviet industrial manpower: 1940-60. New York: 
Praeger, 1968. Pp. xxiii, 208. $15. 

Adjustment of workers to technical change at plant levd. Final report, Intemat. Conf. 
Amsterdam, 15th-18th Nov., 1966. Ser. Intemat. Seminars 1966 no. 5. Paris: Manpower 
and Sodd Affairs Directorate, Social Affairs Div., OECD, 1967. Pp. 129. $1.80. 
Adjustment of workers to tedmical change at plant levd. Supplement to final report, 
Intemat. Conf. Amsterdam, I5th-18th Nov., 1966. Ser. Intemat. Seminars 1966 no. 5. 
Paris: Manpower and Social Affairs Directorate, Social Affairs Div., OECD, 1967. Pp. 591. 
Age discrimination prohibited in private employment; major provisions in state laws. Bur. 
Labor Standards Labor Law ser. no. 6-C. Wadiington: Bur. of Labor Standards, Wage 
and Labor Standards Admin., Dept, of Labor, 1967. Pp. 21. 

Manpower adjustment progranunes: H. Sweden, UJS.S.R., United States. International 
L^our Office Bull. no. 6. Geneva: Intemat. Lab. Off., 1967. Pp. 190. 

Manpower polides and problems in Austria. OECD Reviews of Manpower and Social 
PoBdes ser. no. 5. Paris: OECD, 1967. Pp. 145. $2.50. 

Manpower Report of the President, induding a report on manpower requirements, resources, 
ut^ation, and training. Prepared by the Dept, of Labor. Washington: Supt. Docs., 1968. 
Pp. xvii, 323. $2.25. Summary of findings av^ble free from Office of Information, Man¬ 
power Administration, UB. Dept, of Labor, Wadiington, D.C. 20210. 

Manpower and social policy in the Netherlands. OECD Reviews of Manpower and Social 
Polides ser. no. 6. Paris: OECD, 1967. Pp. 301. $4.80. 

The migratory farm labor problem in the United States; 1968 report. Subcommittee on 
Migratory Labor of the Senate Committee on Labor and Public Welfare, 90th Cong., 
2nd sess. Report no. 1006. Washington: Supt Docs., 1968. Pp. 100. 

Migratory labor legidation. Hearings before the Subcommittee on Migratory Labor of the 
Senate Committee on Labor and Public Welfare, 90th Cong., 1st sess. Pt. 4. Washington: 
Supt. Docs., 1968. Pp. 57. 

Ocupaddn y desocupaddn—Gran Santiago, Didembre de 1967. Inst. Pub. no. 99. Santiago: 
list, de Econ. y Planificaddn, Univ. de Chile, 1968. Var. pp. 

Redundancy procedures in selected Western European countries. International Labour Office 
Aut Econ. no. 2. Geneva: Intemat. Lab. Off., 1966. Pp. vii, 195. Rept. prepared for 
Manpower Administration, Office of Manpower Policy, Evaluation and Research, UJ5. 
Dept, of Labor. 

Training of maintenance workers. International Labour Office Aut. Doc. no. 6. Geneva: 
Intemat Lab. Off., 1967. Pp. ni, 38. Rept. prepared for Manpower Administration, Office 
of Manpower Policy, Evaluation and Researdi, UB. Dept, of Labor. 



TITLES OF NEW BOOKS 


1063 


Populatioii; Wdfate Programs; Consumer Ecoacanics 

Baldwin*, S. Poverty and politics—^the rise and decline of the Farm Security Administration. 
Chapel Hill: Univ. of North Carolina Press, 1968. Pp. xvi, 438. $10. 

Barr, R. H. and Foster, B. J, Fall 1967 statistics of public elementary and secondary day 
schools—^pupHs, teachers, instruction rooms, and e^>enditures. Dept of Health, Educ. and 
Welfare pub. no. OE-20007-67. Washington: Supt. Docs., 1968. Pp. 30.40c. 

Bean, L. L., Khan, M. R. and Ritkantjddin, A. R. Population projections for Pakistan 
19^-2000. Monogr. in the Economics of Development no. 17. Kara^: Pakistan Inst of 
Devdopment Economics, 1968. Pp. iii, 93. $2. 

Bloomberg, W. Jr. and Schmandt, H. J., eds. Power, poverty, and urban policy. Urban 
Afiairs Annual Reviews ser. voL 2. Beverly Hills: Sage Publications, 1968. Pp. 604. $20. 

Bitrk, M. C. Consumption economics: a multidisciplinary approach. New York: Wiley, 
1968. Pp. xvii, 359. 

Gilbo?, E. W. a primer on the economics of consumption. New York: Random House, 
1968. Pp. xii, 112. Paper, $1.95. 

Gros, a., Boitr, H., Gueron, G. and Attmont, M. Vieillesse et long6vit6 Hnns ]a 
sodetd de demain. Paris: Presses Univ. de France, 1968. Pp. vii, 143. F 8. 

Harzavy, 0. Impact of family>planning programs on the birth rate. Prepared for Eighth 
International Conference of the International Planned Parenthood Federation, Santiago, 
Chile, April 9-15, 1967. New York: Ford Foundation, [1968]. Pp. 11. 

Levitan, S. A., Cohen, W. J. and Lampman, R. J., eds. Towards freedom from want. 
Madison: Industrial Rdations Research Assn., 1968. Pp. viii, 243. 

Nam, C. B., ed. Population and sodety—a textbook of readings. Boston: Houston Mifflin, 
1968. Pp. xi, 708. $10.50. 

Redeern, P. Input-output analysis and its api^cation to education and manpower planning. 
CAS occas. paper no. 5. New York: Britiki Information Service; London: H. M. Stat. 
Off., 1967. Pp. 10. 80c. 

Seugman, B. B. Permanent poverty—an American ^drome. Chics^o: Qoadrangie Books, 
1968. Pp. ad, 238. $6.50. 

Stockwell, E. G. Population and people. Chicago: Quadrant Books, 1968. Pp. xii, 307. 
$6.95. 

Wattelar, C. and Wxtnsch, G. Etude ddmographique de la nuptiafftd en Belgique. Louvain: 
D4pt. D6mographie, Inst, de Recherdies Econ., Soc., et PoL, Univ. Catholique de Louvain, 
1967. Pp. 132. 

Annual price survey—^family budget costs October 1967. 11th ed. Prepared by the Budget 
Standard Service. New York: Research Dept., Community Council of Greater New 
York, 1968. Fp* $2.50. Supplement to A FamUy Budget Standard and Sow to 

Measure AhtJUy to Pay for Sodal and Health Services. 

Blue Ooss®—a report to the nation, June 30,1967. Chicago: Blue Cross Assn., 1968. Pp. 94. 

rnrtfininpr problems of the poor: supermarket operations in low-income areas and the Federal 
response. Hearings before the House Committee on Government Operations, 90th Cong., 
2nd sess., Oct 12, Nov. 24-25, 1967. Washington: Supt. Docs., 1968. Pp. 352. 

Educational costs and productivity. Contiib. to seminar held at Intemat Inst for F^ca- 
tional Planning, 5-16 June 1967. Paris: Intemat. Inst, for Educational Planning, Unesco, 
1967. Var. pp. 

Federal programs for the development of human resources. Compendium of papers sub¬ 
mitted to the Subcommittee on Economic Progress of the Joint Economic Committee, 
90th Cong., 2nd sess. Vol 1: Part I, Program ai^raisal, national goals, program manage¬ 
ment and coordination. Part H, Manpower and education. Vol. 2: Fart m, Income 
and famihr support Part XV, Health care and imi»x>vemeat Part V, Housing 
and the quality of man’s environment. Washington; Supt. Docs^ 1968. Pp. vii, 326; v, 356. 
$1, $1.25. 
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Federal programs for the development of human resources: questions and outline for a 
compendium of papers providing an economic analysis. Subcommittee on Economic 
Progress of the Joint Economic Committee. Washington: Supt. Docs., 1967. Pp. iii, 11. 
Old age income assurance. Compendium of papers on problems and policy issues in the 
public and private pension ssrstem, Subcommittee on Fiscal Policy of the Joint Economic 
Committee, 90th Cong., 1st sess. Part HI, Public programs; Part IV, Employment 
aspects of pension plans; Part V, Financial aspects of pension plans. Wa^iington: Supt. 
Docs., 1967. Pp. 239, 210, 210. 

Problems of extension of primary education in the rural areas. New Delhi: Programme 
Evaluation Organisation, Planning Commisaon, Govt, of India, 1965. Pp. vii, 254. $1. 

Related Disciplines 

Berman, R. America in the sixties—an intellectual history. New York: Free Press; London: 
CoIIier-Macmillan, 1968. Pp. ix, 291. $7.95. 

Betts, R. F. Europe overseas: phases of imperialism. New York and London: Basic Books, 
1968. Pp. ix, 206. $5. 

Bloomfieu), L. P. The UN. and Vietnam. New York: Carnegie Endowment for Inter¬ 
national Peace, 1968. Pp. 44. Single copy, 60c; quantity rates. 

Brown, R. Explanation in social science. Chicago: Aldine, 1968. Pp. viii, 198. Paper, $2.95. 
First pub. in 1963. 

Bruixiard, G. and Laroche, D. Precis de droit commercial. 6th ed., rev. Paris: Presses 
Univ. de France, 1968. Pp. 595. F 42. 

BuczDEY, W., ed. Modem systems research for the behavioral scientist—a sourcebook. 
Chicago: Aldine, 1968. Pp. xxv, 525. $14.75. 

Carrington, C. E. The British overseas: exploits of a nation of shopkeepers. 2nd ed. 
Part I: Making of the Empire. New York and London: Cambridge Univ. Press, 1968, 
Pp. xi, 543. $10.50; paper, $2.95. First pub. in 1950. 

Cavan, R. S. and Cavan, J. T. Delinquency and crime: cross-cultural perspectives. Phila- 
ddphia: Lippincott, 1968. Pp. 244. $5.95. 

Chester, L., Fay, S. and Young, H. The Zinoviev letter. Philadelphia: Lippincott, 1968. 
Pp. xix, 219. $5.95. 

Queford, J. L., ed. Man versus society in dghteenth-century Britain—six points of view. 
New York and London: Cambridge Univ. Press, 1968. Pp. viii, 174. $6. Contrib, by J, H. 
Plumb, J. Viner, G. R. Cragg, R. Wittkower, P. H. Lang and B. H. Bronson. 

Doughty, P. L. with Doughty, M. F. Huaylas—an Andean district in search of progress. 

Ithaca: Cornell Univ. Press, 1968. Pp. xxvii, 284. $12.50. 

Gallaher, a. Jr. Perspectives in developmental change. Lexington: Univ. of Kentucky 
Press, 1968. Pp. xiii, 263. $8.50. 

Gavin, J. M., with Hadi^y, A. T. Crisis now. New York: Vintage Books, Random House, 
1968. Pp. 184. Paper, $1.65. 

Herendeen, j. B., ed. Modem political economy—^ideas and issues (with revisions). Engle¬ 
wood Qiffs, N.J.: Prentice-Hall, 1968. Pp. vii, 360. Paper, $4.25. First pub. in 1966. 
Hofmann, P. Subjektives Recht und Wirtschaftsordnung. Untersuchungen zum Zivilrecht 
in der Bundesrepublik Deutschland und der SBZ. Stuttgart: Fischer; Portland, Ore.: 
Richard Abel & Co., distiib., 1968. Pp. xvii, 346. $9.50. 

Kahn, H. On escalation—metaphors and scenarios. Rev. ed. Baltimore: Penguin Books, 
1968. Pp. xxv, 308. Paper, $1.65. First pub. in 1965. 

Kulsei, W. W. International politics in a revolutionary age. 2nd rev. ed. Philadelphia: 
L4>pincott, 1968. Pp. xvi, 742. $11.75, 

Mait.te, D. N. The development of non-alignment in India’s foreign policy. Allahabad: 
Chaitanya Pub. House, 1967. Pp. xvi, 342. $5. 

McCarthy, E. J. Dictionary of American politics. Baltimore: Penguin Books, 1968. Pp. 
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xii, 182. Paper, $1.25. First pub. in 1962 under title The Crescent Dictionary of American 
Politics, Macmillan. » 

MmiEiE, J. M. Who’s your fat friend? Style in politics. Philadelphia: Lippincott, 1968. 
Pp. 187. $3.95. 

Rilet-Smith, J. The Knights of St. John in Jerusalem and Cyprus c. 1050-1310. First of 
a series, A History of The Order of The Hospital of St. John of Jerusalem, edited by 
L. Butler. New York: St. Martin’s Press; London: Macmillan, 1967. Pp. xv, 553. $14.50. 
Rxjdel, C. Le Portugal et Salazar. Paris: Ouvriferes, 1968. Pp. 158. F 11.50. 

Rtjiz-PalA, E. and Avila-Beloso, K. Wartezeit und Warteschlange. Meisenheim am Gian: 
Hain, 1967. Pp. 140. DM 25.50. 

RussEii, R. B. The United Nations and United States security policy. Washington, D.C.: 
Brookings Institution, 1968. Pp. iz, 510. $10. 

Singer, M. and Cohn, B. S., eds. Structure and change in Indian society. Chicago: Aldine, 
1968. Pp. xvi, 507. $10. 

Smith, E. C. and Zxtrcher, A. J. Dictionary of American politics. 2nd ed. New York: 

Barnes & Noble, 1968. Pp. vii, 434. Paper, $2.50. 

Ward, B. Spaceship earth. New York: Columbia Univ. Press, 1968. Pp. vii, 152. Paper, 
$1.95. First pub. in 1966. 

Warren, S. The battle for the Presidency. Philadelphia: Lippincott, 1968. Pp. viii, 426. 
$7.95. 

El cambio de actitud humana y las reformas institucionales para el desarroUo integral. 1. El 
factor humano en la administracidn gubemamental. 2. R^orznas institucionales. Aspectos 
Humanos de la Administractidn ser. no. 127. San Jos6, Costa Rica: ICAP, 1967. Pp. 36. 
New Zealand’s visitor potential 1966 to 1976—^requirements and economic implications. 
Research Paper no. 11. Wellington: New Zealand Inst, of Economic Research, [1968]. 
Pp. 114. Prepared by Child & Waters, Inc., in assoc, with N. Z. Inst, of Gnomic 
Research. 

Selecddn de artfculos de las publicadones redbidas durante los meses de enero a didembre 
de 1965. D^to. de Investigadones Econ., Indice Econdmico, vol. Vn(7). Bogoti: Biblio- 
teca. Banco de la Republica, 1967. Pp. 243. 

Swedish Institute for Administrative Research annual report 1967. Stockholm: Swedish Inst, 
for Admin. Research, 1968. Pp. 25. 



NOTES 

EIGHTY-FIRST ANNUAL MEETING OF THE 
AMERICAN ECONOMIC ASSOCIATION 

Pick-Congress Hotel, Chicago, Illinois, December 27-30, 1968 

Preliminary Announcement of the Program 

Friday, December 27,1968 
12:30 P.M. Executive Ccooottee Meeting 

Saturday, December 28,1968 

8:30 Ajbi. The Supply Function in Agriculture, Revisited (Joint session with the 
American Fatm Economic Assodation) 

Chairman: Glenn L. Johnson, Michigan State University 
Papers: The Representative Farm Approach to Estimation of Supply Response 
Jerry A. Sharpies, Economic Research Service, U.S. Department 
of Agriculture 

Positivistic Measures of Aggregate Supply Elasticities: Some New 
Approaches 

Luther G. Tweeten and Leroy Quance, Oklahoma State 
University 

Discussants: Marvin W. Kottke, University of Connecticut 

W. Neill Schalzer, Economic Research Service, U. S. Depart¬ 
ment of Agriculture 

James H. White, University of Arkansas 

8:30 am:. Transportation and the Pubuc Utilities (Joint session with the Transpor¬ 
tation and Utilities Group) 

Chairman: Charles A. Tape, University of Maryland 
Papers: Transport Regulation and Economic Efficiency 
Martin T. Farris, Arizona State University 
Congestion Theory and Transport Investment 
William S. Vickrey, Columbia University 
Transportation and Price Stability 

George W. Wilson, Indiana University 
Discussants: Donald V. Harper, University of IMQnnesota 
John L. Hazard, Michigan State University 
Joseph V. Yance, Boston University 
10:30 AM. Wage-Price Dynamics, Inflation and Unemployment 

Chairman: Almarin Phillips, University of Pennsylvania 
Papers: The Phillips Curve and the Distribution of Unemployment 
G. C. Archibald, University of Essex 
How Can the Phillips Curve be Moved to Reduce Both Liflation and 
Unemployment? 

Charles C. Holt, University of Wisconsin 
Economics of the Absent Escalator 

Edmund S. Phelps, University of Pennsylvania 
Discussants: Franh Brechlino, Northwestern University 
Otto Eckstein, Harvard University 
Richard A. Lester, Princeton University 
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10:30 A.M. Problems in the Theokt of Public Choice (Joint Session with the Public 
Choice Society) 

Chairman: James M. Buchanan, University of California, Los Angeles 
Papers: Social Costs and Governmental Action 

Gordon Tullocn, Virginia Polytedmic Institute 
An Economic Theory of Social Movements 

Albert Breton, London Sdhool of Economics and 
Raymond Breton, Johns Hopkins University 
Lewis Carroll and the Theory of Games 

Duncan Blacz, University of Wales and University of Chicago 
Discussants: Thomas Borcherding, Univernty of Wadiington 
Allan Schmid, hfidiigan State University 
Benjamin Ward, University of C^omia, Berkeley 
10:30 am. Micro-Development: The TRANSFcmiAiiON of Village-Level Economies 
(Joint sesdon with the Assodation For Comparative Economics) 

Chairman: George Dalton, Northwestern University 
Papers: The Economics of Micro-Devdopment: The Peasant in Subsistence 
Village Economies 

Clipton R. Wharton, Jr., Agricultural Development Council, 
New York 

Labor Supply in the Russian Peasant Household before Collectivization 
Barne? Schwalberg, Brandeis University 
Discussant: John Q. Adams, University of Maryland 
2:30 PM. Theory of Innovation (Joint session with the Econometric Society) 
Chairman: Edmund S. Phelps, University of Pennsylvania 
Papers: The Sources of Productivity Chai^ 

William D. Nordhaus, Yale University 
The Theory of Technological Progress: Production and Transmisaon 
of Knowledge 

Kenneth J, Arrow, Harvard University 
Technological Progress and Micro-Economic Theory 

Werner Z. Hirsch, University of California, Los Angdes 
Summary and Further Comments: 

Evsey D. Domar, Massachusetts Institute of Technology 
Joseph E. SnGLirz, Yale University 
2:30 P.M. Economic Development 

Chairman: Arnoid C. Harberger, Univeraty of Chicago 
Papers: Economic Devdopment in Historical Perspective 
John C. H. Rei, Cornell University, and 
Gustav Ranis, Yale University 
The Content of Devdopment Economics 
Lloyd G. Reynolds, Yale University 
Instruments and Goals in Economic Devdopment—An Econometric 
Analysis 

Lma Adelman, Northwestern University 
Marsha Geier, Yale University, and 
C^YNTHiA T. Morris, American University 
Discussants: Robert E. Baldwin, University of Wisconsin 

(!Urlos F. Diaz-Albjanisro, University of Minnesota 
Charles R. Franx, Prixmeton University 

2:30 P.M. The Efficiency of Education in Economics ((Committee on Economic 
Education of the AEA) 

Chairman: Robert A. Gordon, University of California, Berkeley 
papers: On the Efficiency of I^ogrammed Learning in l^onomks 
Rhscard Atteybb, Umvezaty of California, San Di^ 

G. L. Bach and Ksxtb G. Lumsdien, Stanford University 
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Performance on the New Test of Understanding in College Economics 
Rendigs Fels, Vanderbilt University, and 
Artsxjr Welsh, Joint CoimcO on Economic Education 
DEEP: Strengthening Economics in the Schools 

John E. Maher, Joint Council on Economic Education and 
State University of New York 
Discussants: Lloyd G. Reynolds, Yale University 

Peter O. Steiner, University of Wisconsin 
Carey C. Thompson, University of Texas 
8:00 PM. Richard T. Ely Lecture 

Chairman: Wassily Leonttef, Harvard University 
Speaker: Alexander Gerschenkron, Harvard University 

Sunday, December 29,1968 

8:30 A.M. Problems in the Area of Poverty 

Chakrtnan: Mancur Olson, Jr., Department of Health, Education, and 
Welfare 

Papers: The OBE Size Distribution Series: Methods and Tentative Results 
for 1964 

Edward C. Budd, Pennsylvania State University, and 
Daniel B. Radner, Office of Business Economics 
Alternative Measures of Economic Status and Their Correlates 
James N. Morgan, University of Michigan and Survey Research 
Center, and 

James D. Smith, Penn^lvania State University and Office of 
Economic Opportunity 

Graduated Work Incentives: An Experiment in Negative Taxation 
Harold W. Watts, University of Wisconsin 
Discussants: Christopher Green, North Carolina State University 
Harold W. Guthrie, University of Illinois 
Lester C. Thurow, Massachusetts Institute of Technology 
8:30 AM. Omicron Delta Epsilon (Honor Society in Economics) 

(Selected graduate student papers) 

10:30 A.M. Monetary Theory 

Chairman: John G. Gurley, Stanford Univeraty 

Papers: The Time Pattern of Monetary Effects on Interest Rates and Income 
Phtt.tp D. Cagan, Columbia University 
Does Money Make any Real Difference? 

James Tobin, Yale University 

Econometric Evaluation of the Effects of Monetary and Fiscal 
Policies 

Albert K. Ando, University of Pennsylvania, and 
Franco Modigliani, Massachusetts Institute of Technology 
Discussants: Richard G. Davis, Federal Reserve Bank of New York 
David Meiselman, Macalester College 
Donald P. Tucker, University of Chicago 
10:30 am. Theory of the Firm and of Market Structures 

Ckainnan: Anthony D. Scott, University of Briti^ Columbia 
Papers: Investment in Advertising, Risk, and Profitability 
William S. Comanor, Stanford University, and 
Thomas A. Wilson, University of Toronto 
Survival-Ability as a Test of Effiden<y 

Joe S. Bain, Univeraty of California, Berkdey 
AEocative Efficiency and the limits of Antitrust 
Oliver E. Williamson, Univ^ty of Pennsylvania 
Summary and Further Comments: 

Richard B. Heilebower, Northwestern University 
Lester G. Telser, University of Chicago 
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10:30 A.M. Economic History Session 

Chapman: Alexander G£RSCHens:ron, Harvard University 
Papers: Cost to America of British Imperial Policy 

Peter D, McClelland, Harvard University 
Land Policy and Economic Growth in the United States 
Robert W. Fogel, University of Chicago 
Discussants: Jonathan R. T. Hughes, Northwestern University 
Herman E. Keooss, New York University 
Harold F. Williamson, Northwestern University 

12:30 PM. Ltjncheon Session (Jointly with the American Finance Association) 

Presiding: Harry C. Sauvain, President, APA., and 
Kenijeth E. Boulding, President, A.EA. 

Chairman: Walter E. Hoadley, Vice President, A.FA. 

Speaker: Arjay Miller, Vice Chairman of the Board, Ford Motor 
Company 

Modem Management and Our Urban Problems 

2:30 PM. Research Aim Development and Other Determinants op Investment (Joint 
session with the Econometric Society) 

Chairman: Lawrence R. Klein, University of Pennsylvania 
Papers: Investment and the Frustrations of Econometricians 
Robert Eisner, Northwestern University 
Industrial Research and Devdopment: Characteristics, Tradeoffs, and 
Decisions 

Edwin Mansfield, University of Penn^Ivania 
Market Structure and the Stability of Investment 
Frederic M. Scherer, University of Michigan 
Summary and Further Comments: Jora R. Minasian, University of Califor¬ 
nia, Los Angeles 

Chairman*s Appraisal: Lawrence R. Klein, University of Pennsylvania 

2:30 PM. Strategic Theory and ns Appucations 

Chairman: James M. Buchanan, University of California, Los Angeles 
Papers: The (^timal Institutional Mix 

Mancur Olson, Jr., Department of Health, Education, and 
Welfare 

Models of Segregation 

Thomas C. Schrt.tjnq, Harvard Univeraty 
Bargaining and Resource Allocation in Metropolitan Intergovern¬ 
mental Rdations 

Jerome Rothenbero, Massachusetts Institute of Technology 
Discussants: Joseph L. Bower, Harvard University 
Daniel Eilsberg, RAND Corporation 

2:30 P.M. Exchange-Rate Policy (Round Table) 

Chairman and Moderator: Fsxrz Machlup, Princeton University 
Panelists: Milton Friedman, University of Chicago 
GoTTPBiED Haberles, Harvard University 
Peter B. Eenen, (>>lumbia University 
Henry C. Wallkh, Yale University 

8:00 PM. Presidential Address 

Chairman: Albert G. Hast, Columlda Univerrity 
Speaker: Kenneth E. Bouiding, University of Colorado 
Economics as a Moral Science 

9:15 PM. Annual Business Meetino 
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Monday, December 30, 1968 

9:00 A.M. Centralization and Decentralization in Economic Systems (Joint session 
with the Association for the Study of Soviet-type Economies) 

Chairman: Richard W. Jddy, University of Toronto 
Papers: On the Concept and Possibility of Decentralization 
Leonid Hurwicz, University of Minnesota 
On the Comparison of Centralized and Decentralized Economies 
Thomas A. Marschar, University of California, Berkdey 
Third Paper 

Discussants: Bela Balassa, Johns Hopkins University 
Abram Bergson, Harvard University 
9:00 AM. Completed Dissertation Research 

Chairman: Whuam R. Allen, University of Califomia, Los Angeles 
Papers: The Problem of Local Government Employee l^ortages 
Ettgene J. Devine (U(XA dissertation) 

The Social Consequences of Individual Savings Decirions 
Richard Zecrhauser, Harvard University 
Effects of Taxation on Risk-Taking: A Genei^ Equilibrium Analysis 
Aiko N. Shtbata, Columbia University 
Discussants: David Cass, Yale University 

WmjAM Oakland, Johns Hopkins University 
Mark V. Pauly, Northwestern University 

10:30 AM. Research on Bio City Labor Markets (Joint session with the Industrial Re¬ 
lations Research Association) 

Chairman: Margaret S. Gordon, University of California, Berkeley 
Papers: Spatial Wage Differential in a Large City Labor Market 
Albert Rees, Princeton University 
C h a ngin g Employer Policies in a Large Urban Labor Market 
Margaret Thal-Larsen, University of California, Berkeley 
Manpower Policies for Ghetto Labor Markets 
Peter B. Doeringer, Harvard University 
Discussants: George H. Hhdebrand, Cornell Univeraty 
Walter H. Franke, University of IBmois 
11:00 AM. The Future of Gold 

Chairman: (Gottfried TTABv.RrTr.p ^ Harvard University 
Papers: Real and Paper Gold 

Robert A. Mundell, University of Chicago 
Speculations on (3old Speculation 

Fritz Machluf, Pr^ceton University 
The Gold Rurii of 1968 in Retrospect and Prospect 

Harry G. Johnson, London School of Economics and University 
of dhicago 

Discussants: Edward M. Bernstein, Ltd. 

FkED Hirsch, International Monetary Fund 
Miroslav A. Rriz, Blrst National City Bank, New York 
11:00 am. Allocation of Resources in Law Enforcement (Round Table) 

Chairman and Moderator: Thomas C. SceozIiIno, Harvard Univeraty 
Panelists: Anthony Downs, Jr., The Real Estate Research Corporation, 
Chicago 

Richard B. Hoffman, State Univeraty of New York at Buffalo 
William M. Landes, Univeraty of Chicago 
Simon Rottenberg, American Bar Foundation and Duke 
University 
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Protection of the Author in the 
Reprinting of Articles* 

With the growing popularity of volumes of ‘‘Readings’* consisting of articles reproduced 
from journals and other sources, protection of the interests of the author of the reprinted 
piece has become a matter of increasing conttm. While journals generally have a record of 
protecting their authors with diligence, there have been occasional problems among which 
the following are noteworthy: 

1. Journals, which normally hold the copyri^t on their contents, sometimes do not ask 
the author’s consent before granting permission to r^rint; 

2. When they do ask that the author be consulted, they do not remind the author that 
his piece has a market value and that it may be in his interest to negotiate for a fixed 
fee or share of royalties; 

3. Joumab sometimes require a fee for permhnon to reprint and retain the fee without 
notifying the author. 

As a result, an author may be surprised to find his work reprinted in a “Readings” volume, 
sometimes even without receiving a copy of the book. In some cases authors have objected 
to the nature of the r^rint volume b^use of poor quality of printing or editing, or what 
may be a more serious matter, because they prefer not to be associated with some of the 
companion pieces of the volume, because of their quality, methodological or political orien¬ 
tation, etc. 

To help in the prevention of such problems the Executive Committee of the American 
Economic Association instructed the Secretary to write to the editors of a number of 
leading American professional journals, suggesting that they undertake to follow several 
practices designed for the protection of thdr contributors: 

1. That they permit no substantial portion of any article to be reprinted from their 
pages without a reasonable attempt to obtain the written consent of the author. 
Normally, the editor will leave the task of obtaining the author’s consent to the 
persons wishing to reprint the piece, simply making the journal’s permission contingent 
on the author’s written concurrence. 

2. That when the author is asked for his consent he be sent a form letter reminding 
him of the fitianriftl arrangements which he may be able to n^tiate and Informing 
him of any fees that vM be retained by the jountal or its pubUsher, 

The author also has available a way to control personally the r^rintmg of his artide. 
Rather than have its copyri^t status secured by the notice of cop^id^t of the journal in 
whidi it is publidred, he can have copyright in his own name by having printed on the 
first page of the artide a copyri^t notice “copyri^t (or c in a drde), author’s name, 
196_” But this reservation of copyright by the author should be preceded by an under¬ 

standing with the journal editor ^t the author, not the journal, is the proprietor of the 
copyright in the contribution. And, if the author has occasion to enforce tins copyright, 
he win have to comply with the statutory requironents of d^sit and reghtzation.' 

Two t3rpes of arrangement which the writer may want to consider ate the fixed 

fee and the share of royalties. For many years the American Economic Review has been 
suggesting to the author of every artide for whidi permisrion to reprint is requested that 
a flat fee of $100 is an appropriate miniTninn on which he might want to inast. However, 

note was prepared at the request of the Executive Committee of the Amokan 
Economic Association by W. J. Baumol and P^^y Ham. 

* Those nnfamffiar with the mechanics of deposit and reg^tration should obtain Circular 
No. 35 from the Copyright Office, Library of Congress, Washin^n, D.C. 20540. For 
procedures with respect to works in Knpsh of U. S. dtizens or domicfliaries, manufactured 
and first pub&hed outride the United States, consult Chcular No. 69, “Ad Zhterim Copy- 
righi.” An author pubfiriimg in a journal whi<h conforms to the procures recommended 
in this artide does not, we think, need to bother with the alternative of retaining copyri^ 
in himself. 



1072 


THE AMERICAN ECONOMIC REVIEW 


the value of the article may well vary with its length and the amount of attention which 
it has attracted in the profession. A piece which has met with considerable interest may 
add substantially to the sales of the '^Readings” volume in which it appears and its author 
^ould recognize that the market value of his work will be correspondingly high. In such 
a case a ^are-of-royalty arrangement seems particularly appropriate. In other cases, 
potential sales revenues may not justify royalties of these magnitudes. Most writers will 
recognize a professional obligation to sacrifice the relatively small sums involved where this 
helps to stimulate the distribution of knowledge, or to permit his fees to be retained by an 
impecunious professional journal, or simply to permit the reproduction of his works for 
distribution on a nonprofit basis as a service to those who cannot afiord to pay. But where a 
“Readings” volume is a commercial venture whose value is materially increased by the 
article in question, the author may well feel entitled to a share of the proceeds.^ 

To summarize, authors of articles will derive reassurance from the fact that the journals 
bdow have agre^ to follow the procedures that have just been outlined. However, when 
an author submits a paper to a publication not included in this list, he may wish to ask 
its editor about its policy on permissions to reprint and may wish to consider insertion of 
the personal copyii^t notice described above. In any event, when an author is asked to 
grant permission to reprint, he should consider carefully the nature of the volume in which 
the piece will appear, the financial terms that he is willing to accept and the amendments, 
if any, that he w^es to make in his paper before it is reprinted. 

American Economist 

American Journal of Agricidtural Economics (articles not copyrighted) 

Business Horizons 

Canadian Journal of Economics 

Econometrica 

Explorations in Entrepreneurial History 
Harvard Business Review 
IRJRA, Proceedings 
Journal of Economic History 
Journal of Human Resources 
Journal of Marketing 
Journal of Marketing Research 
Journal of Moneyj Credit and Banking 
Journal of Purchasing 
Journal of Regional Science 

Journal of the American Statistical Association (articles not copyrighted) 

Land Economics 

Review of Economics and Statistics 
Western Economic Journal 
Yale Economic Essays 


Clemonghotjse for Overseas Service 

An arrangement has been made with the Overseas Educational Service to operate the 
Clearin^ouse for Overseas Service by Economists starting in June, 1968. The OES is 
pardcularly wdl qualified In this area ance for a number of years it has mflintflinpH dniaar 
rosters in cooperation with the American Library Association, the American Association of 
CoHeg^te Schools of Buaness, and the American Society for Efigineering Education. A 
nonprofit organization, the activities of OES are ^onsored by the American Council on 
Education, the National Academy of Sciences, and Education and World Affairs, and are 
supported by the Carnegie Corporation and the Ford Foundation. In pioneering the Clear- 
mghouse, the American Economic Association is hd^lng to fill a need on the part of 
economists interested in overseas positions as wdH as employers concerned with fining these 
positions. It is hoped that the membeis of the AEA will continue their partic^tion and 

‘The money to pay fees h sometimes available, as indicated by the results of a surv^ 
which diowed that in some cases the editor of a “Readings” volume may receive as hi^ a 
royalty rate as is paid to a man who writes a book entirely by himself. Wfifiam J. Baumol 
and Peggy Heim, “On Contracting with Publidiers,” AAUP Bulletin, March 1967, 53, 30-46. 
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cooperate with the OES in thw efforts to maintam a roster of economists willing to become 
involved in international programs. The OES address is S22 Fifth Avenue, New York NY 
10036. 

New Jouenal 

Eistory of Political Economy, a journal devoted to the history of economics in the broad¬ 
est sense will be published at the Duke Univeraty Press, commencing with the Spring issue 
of 1969. Contributions dealing with the history of economic thou^t in any period or country 
are invited. Manuscripts submitted for consideration may be sent to Joseph J, Spengler, 
Craufurd D. Goodwin, or Robert S. Smith, in care of the Department of Economics, Duke 
Univeraty, Durham, North Carolina 27706. 


Announcements 

Omicron Delta Ep^on, the National Honor Society in Economics, has announced two 
national competitions for outstanding student contributions to economics: the Irving Fisher 
Award for book-length manuscr^ts by graduate students and recent PhJD.’s and the Frank 
W. Taussig Award for article-length manuscripts by undergraduates and recent graduates. 
A National Selection Board, consisting of Professors Kenneth J. Arrow, Kenneth E. 
Boulding, Milton Friedman, Paul A. Samuelson, and Egon Neuberger will pidk the winning 
entries. Professor Egon Neuberger of the Department of Economics, State University of 
New York, Stony Brook, N.Y., will act as e<fitor of both competitions- Although the dead¬ 
line for submisaons to the Frank W. Taussig competition is now past, submissions for the 
Irving Fisher competition may be made up to January 1, 1969. In each case, entries should 
be submitted to a student’s own Department Sdection Board. 

Winners of the Irving Fisher Award will receive a prize of $1,CXX) and publication by 
Basic Books. The winning article in the Frank W. Taussig Award will be published in 
The American Economist and its author wilL receive a prize of $100. 


The National Economists Chib, with headquarters in Washington, D.C., has been es¬ 
tablished to promote interdiange among economists and discussion of economic subjects. 
The Club now holds weekly luncheon meetings, at The Brookings Institution, and evening 
lectures. Other facilities and services will be provided as the growth of the Club permits. 
The Club hopes to acquire permanent space as a center for resident and viriting economists. 
On April 1, 1963 the Club had about 530 members. Membersh^ is open to aH practicing 
economists. Dues are $20.00 a year for residents of the Washin^on area and $5.00 a year 
for nonresidents. Information and application forms can be obtained from the Secretary of 
the Club, Mr. Peter Max, National l^onomic Researdh Associates, 1120 Connecticut Avenue, 
N.W., Washington, D.C. 

In April 1968, the Bdgian Demographic Society was established for the purpose of 
stimulating research and teaching in the ffdd of demography in Belgium. The Board of 
the Society is as follows: J. Morsa, University libre de Brux^es and Centre d’Etude de la 
Population et de la Famine, Chairman; R. Mob, Faculty Saint-Albeft, Egenhoven-Louvain, 
Vice-Chairman; H, Damas, Centre d’Etude de la Population et de la Famine, Treasurer; 
G. Wunsch, University Catholique de Louvain, Secretary-General 


'^Coping with Metropolitan-Area Water Problems” b the theme of the Fourth American 
(National) Water Resources Conference to be held at the Commodore Hotel in New 
York City, November 18 to 22, 1968. The program will also include sessions on regional 
planning, national water policy, and other aspects of national water resources problems. 
The American Water Resources Association b sponsoring the conference. Abstracts of 
papers on the above topics are invited for consideration. The tedmical program cammittee 
wffl also conrider abstracts on any aspect of water resources research, plan&mg, devdc^mient, 
management, or education. Ab^iacts and requests for additional information about the 
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technical pragiam should be directed to: Philip CoheU} XJ.S. Geolo^cal Survey, 1505 Kelittm 
Place, Jifineola, N.Y. 11501. 

Sin^e copies of a special issue of Geor^ Busness, which contains a tribute to David 
McCord Wri^t and his complete bibliography, may be obtained free upon request to 
Graduate School of Business Administration, The University of Georgia, Athens, Georgia 
30601. 

In 1966, the Economic Growth Center at Yale University published The Soviet Capital 
Stock, 1928-1962 by Rkhard Mooisteen and Raymond P. Powell (Homewood: Richard D. 
Irwin, 1966). A soft-cover Two Suppletnents to that volume now available free of charge, 
consists of two parts: I. The Soviet Capital Stock: Revisions and Extenaons, 1961-1967, 
by Abraham S. Becker, Richard Moorsteen and Raymond P. Powell; 11, The Soviet Capital 
Stock and Related Statistical Series for the War Years, by Raymond P. Powell. Purchasers 
of the initial Moorsteen-Powell volume may obtain rin^e copies of the Two Supplements 
by writing to: Miss Billie Salter, Librarian, Economic Growth Center, Yale Univerrity, 
Box 1987, Yale Station, New Haven, Connecticut 06520. 

Deaths 

Alvin E. Coons, professor of economics, The Ohio State University, February 22, 1968. 

Robert D. Entenberg, College of Business Administration, Univerrity of Denver, January 
1968. 

Ralph £. Freeman, Chestnut Hill, Massachusetts, May 12, 1967. 

Earl S. Garver, professor of economics and dean, Manchester Collie, March 13, 1968. 

Ernest E. Heimbach, Upsala College, East Orange. 

Alma Herbst, professor emeritus, The Ohio State University, January 18, 1968. 

Ervin P. Hexner, professor emeritus. The Penn^lvania State University, May 15, 1968. 

Robert Hofmann, Ferguson, Missouri, October 24, 1967. 

John Legan, Rahway, N.J., September 1967. 

David A. Lehan, Storrs, Connecticut. 

Alonzo B. May, professor of economics, University of Denver. 

Morris R. Neifeld, Maplewood, New Jersey, February 1,1968. 

Phil^ C. Newman, Ridgewood, New Jersey, February 24,1968. 

James R Ott Jr., associate professor of finance, Univerrity of Alabama, April 7, 1968. 

Jacob Perlman, in Haifa, Israd, April 8,1968. 

Edward G. Posniak, Washington, D.C., January 20,1968. 

Orvis A. Schmidt, Chevy Chase, Maryland, November 20,1967. 

Hermann Stemhardt, Portiand, Oregon. 

Everet M. Straus, Detroit, Michigan, November 23,1967. 

Arthur S. Thombury, Detroit, Michigan, April 30, 1967. 

Robert H. Tucker, Halifax, Virginia, June 1967. 

Adna F. Weber, Ridunond BKH, N.Y., February 28,1968. 

C. E. Whipi^, American Embassy, Brussds, Mardh 6,1968, 

Retirements 

Ralph M. Barnes, professor of production managgmoit and engineering, University of 
Califoniia, Los Angeles, July 1968. 

Edison L. Bowers, professor of economics, The (^o State Univasity, Sqitember 30, 
1968. 

Ralph Cassady Jr., professor of marketing, Univeirity of California, Los Angeles, July 
1968. 
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William E. Dunkman, professor of economics, University of Rochester, July 1, 1968. 

R. Parker Eastwood, professor, Columbia Buimess School, July 1, 1968. 

Harold M. Groves, professor of economics, University of Wisconsin, June 1968. 

Boris Ischboldin A1 Bakri, professor of economics, St. Louis University, July 1968. 

Eugene S. E^lise, professor of economics, Miami University, August 1968. 

Martin L. Lindahl, professor of economics, Dartmouth College, June 1968. 

William N. Loucks, professor of economics, University of Pennsylvania, June 1967. 

Vaclav E. Mares, professor of economics. The Pennsylvania State University, July 1, 
1968. 

Emmett B. McNatt, professor of economics, Universty of Illinois. 

Wayne L. McNau^ton, professor of business administration. University of California, 
Los Angdes, July 1968. 

Cyril J. O’Donnell, professor of business organization and policy. University of California, 
Los Angeles, July 1968. 

Shorey Peterson, professor of economics, University of Michigan, July 1968. 

Ralph R. Pickett, professor of business administration, University of Kentucky, July 1, 
1968. 

Walter H. Pierce, professor of economics. North Carolina State University, April 1968. 

J. S. Spratt, professor of economics. Southern Methodist Univeraty, May 1968. 

Corydon P. Spruill, professor of economics. University of North Carolina. 

Ernst W. Swanson, professor of economics. North Carolina State University, June 1968. 

Visiting Foreign Scholars 

Aleksander Bajt, University of Ljubljana, Yugoriavia: visiting professor of economics, 
University of Viiginia, 1968-69. 

Jean Benard, University of Poitiers, Paris: honorary research associate in economics, 
Harvard Univeraty, 1968-1969. 

Karl Bordi, The Norwegian Sdiool of Economics and Business Administration: visiting 
professor of economics, The Ohio State University, 1968-69. 

Gunnar Bramness, Univeraty of Oslo: viating lecturer in economics, University of 
Oregon, 1968-69. 

Bryan V. Carsbeig, London School of Economics: visiting lecturer in accounting, Gradu¬ 
ate Sdiool of Business, University of Chicago. 

Ronald I. Findlay, Univeraty of Rangoon: viriting professor of economics, Columbia 
University, 1968-69. 

George B. France, University of York, England: visiting assistant professor of economics, 
University of Coimecticut, 1968-69. 

TTftmld Habibagahi, Pahlavi Univeraty, Iran: visiting assistant professor of economics, 
University of Pennsylvania, 1968-69. 

Sir Roy Harrod, Christ Church, Oxford: visiting professor of economics. University of 
Penn^lvania, luring 1969. 

Yujiro Hayami, Tokyo Metropolitan University: visitmg associate professor of agri- 
cultu]^ economics, University of Minnesota, 1968-70. 

Hutt: visitmg professor of economics, Texas A&M University. 

Zoltan Keness^, United Nations: visiting lecturer in economics, University of Penn^l- 
vania, fall 1968. 

E phraim The Hebrew University: visiting lecturer in econonucs. University of 

Pennsylvania, 1968-69. 

Helen F. Locke, London School of Economks: vMting lecturer in economics, Dartmouth 
College. 
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Maurice G. Marchand, University Catholique de Louvain: visiting assistant professor of 
applied economics, Graduate School of Business, University of Chicago. 

Tadeusz I. Matuszewski, Laval University, Quebec: visiting professor of economics, 
Harvard University, first semester 1968-69. 

Marvin Mclnnis, Queen’s University: visiting lecturer in economics, University of 
Pennsylvania, spring 1969. 

Graham McLaren, Monash University, Victoria, Australia: visiting lecturer in economics. 
University of Pennsylvania, fall 1968. 

Andras Nagy, Institute for Economic and Market Research, Budapest: visiting professor, 
Johns Hopkins University, Feb. 1969 term. 

Patrick O’Brien, University of London: visiting lecturer in economics. Harvard Uni¬ 
versity, 1968-1969. 

Dale K. Osborne, University of Birmingham: visiting associate professor of economics, 
University of Illinois, 1968-69. 

John O’Shaughnessy, College of Aeronautics, Cranfield, England: viatmg associate pro¬ 
fessor, Graduate School of Business, Columbk University, July 1, 1968. 

Johaimes Overbeek, Graduate Institute of International Studies, Geneva: visiting assistant 
professor of economics. University of Briti^ Columbia. 

Diana C. Phe 3 rsey, The University of Aston in Birmingham, Birmingham, England: 
visiting assistant professor. College of Business Administration, Kent State University. 

James Potter, London School of Economics: visiting professor of economics, Univeraty 
of Kansas, fall 1968. 

Pierluigi Profumieri, University of Parma: visiting assistant professor of economics, 
University of Connecticut, 1968-69. 

Grant L. Reuber, University of Western Ontario: honorary research associate, Harvard 
University, 1968-1969. 

Amartya K. Sen, Ddhi School of Economics: visiting professor of economics, Harvard 
University, 1968-1969, 

Manuel Sighenza, Universidad de Deusta, Bilboa, Spain: visiting lecturer in economics, 
University of Pennsylvania, 1968-69. 

Max D. Steuer, London School of Economics: visiting professor of economics, University 
of Pennsylvania, ^ring term 1969. 

James Taylor, Lonesdale College, Lancaster, England: visiting lecturer in economics, 
Univeisitx of Pennsylvania, 1968-69. 

Ridhard D. Terrell, Australian National University, Canberra: visiting lecturer in eco¬ 
nomics, University of Pennsylvania, spring term 1969. 

Carl C. von Weizsacker: visiting professor of economics, Massachusetts Institute of 
Technology, spring terms 1969-1970. 

Manfred WiDms, University of Bonn: visiting assistant professor, University of Illinois, 
1968-69. 

Profnotions 

Clopper AJmon Jr.: professor of economics, University of Maryland. 

W. H. Locke Anderson: professor of economics, University of MirhigaTi . 

J. Richard Aronson: associate professor of economics, Lehigh University. 

R. M. Arunachalam: professor of economics, Virginia State College, Norfolk. 

David S. Ball: associate professor of economics, North Carolina State University. 

Ernest Bartell: assodate professor of economics, Univeraty of Notre Dame. 

Gary S. Becker: Arthur Lehman Professor of Economics, Columbia University. 

Jere R. Behrman: associate professor of economics. University of Pennsylvania. 

Ivar E. Berg Jr.: professor, Graduate School of Business, Columbia University. 

Stanley M. Besen: associate professor of economics, Rice University. 
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John 0. Blackburn: professor of economics, Duke University. 

David A. Bowers: associate professor of economics, Case Western Reserve XJniveraty. 
Gerald P. Brady: professor, Graduate School of Business, Columbia Univeisity. 

Philip R. Brown: assistant professor of accounting, Graduate School of Busina, Uni¬ 
versity of Chicago. 

John Buckley: associate professor of accounting. University of California, Los Angdes. 
Leonard R. Burgess: professor of management, School of Business Administration, 
Texas A&M University. 

Edwin Burmeister: associate professor of economics, University of Pennsylvania, 

Leland S. Bums: professor of urban land economics, University of California, Los 
Angeles. 

Helen A. Cameron: assodate professor of economics, Ohio State University. 

James M. Caiman: associate professor of business administration, University of California, 
Berkeley. 

Perry P. Chang: professor of economics. University of Nebraska at Omaha. 

Yung-Ping Chen: assodate professor of economics, University of California, Los Angdes. 
Gerald L. Childs: associate professor of economics, Dartmouth College. 

James W. Christian: associate professor of economics, Iowa State University. 

Martin K. Christiansen: associate professor of agricultural economics and extension 
economist in marketing, University of Minnesota. 

Joseph S. Chung: assodate professor of economics, minoh Institute of Technology. 
Pham Chung: assodate professor of economics, Univerdty of New Mexico. 

Harold A. Cohen: assistant professor of economics, University of Georgia. 

John G. Cragg: associate professor of economics, University of British Columbia. 
Woodrow W. Creason: professor of economics, Indiana State Umveraty. 

John Cross: assodate professor of economics, University of Midiigan. 

Gregory L. Curme: associate professor of economics, University of Notre Dame. 

John C. Dawson: professor of economics, Griimdl College. 

Richard Day: professor of economics, University of Wisconsin. 

Thomas R. DeGregori: assodate professor of economics, University of Houston. 

Kenneth M. Deitdi: assistant professor, Harvard Univeisity. 

William G. Dewald: professor of economics, Ohio State University. 

John A. Doukas: assodate professor of economics, Miami University. 

Emmanuel Drandakis: professor of economics, Universty of Rochester. 

L. Aubrey Drewry Jr.: professor, College of Business Administration, University of 
Georgia. 

C. E. Edwards: professor of business administration, University of South Carolina. 
Franklin R. Edwards: assodate professor. Graduate Sdiool of Business, Columbia 
University. 

Mirhnftl K. E^rans: associate professor of economics, Univeisity of Pennsylvania. 

Eugene F. Fama: professor of finance, Graduate School of Buaness, Univerdty of Chicago. 
Robert M. Feam: associate professor of economics. North Carolina State Univeisity. 
Martin S. Fdf^tein: assodate professor of economics. Harvard University. 

John R. Felton: professor of economics. University of Nebraska. 

Lawrence Fisher: professor of finance. Graduate School of Busina, University of C hicago. 
Arthur GeoSiion: assodate professor of quantitative methods, Univexsity of California, 
Los Angeles. 

Charles J. GoeU: associate professor of economics, Virginia Polytechnic Institute. 

Niles M. Hansen: professor of economics. University of Kentucky. 
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Paul T. Hartman: associate professor of economics. University of Illinois. 

Irwin Harvey: assistant professor of finance, College of Business Administration, Univer¬ 
sity of Georgia. 

Dale S. Harwood Jr.: professor of accounting and business statistics, College of Busines s 
Administration, University of Oregon. 

Paul S. Hasbargen: professor of agiicultuml economics and extention economist in farm 
management, University of Minnesota. 

Samuel L. Hayes HI: associate professor, Graduate School of Business, Columbia Uni¬ 
versity, summer 1968. 

Donald G. Heckerman: assistant professor of business economics. Graduate School of 
Business, Univeisty of Chicago. 

A. H. Hdns: professor of economics, University of Illinois. 

H. Robert H^er: associate professor of economics, University of California, Los Angeles. 

John D. Hebaberger: professor of agricultural economics. University of Minnesota. 

William W. Hicks: associate professor of economics, Univeraty of Missouri. 

Alfred HoSlander: associate professor of risk beaiing and insurance. University of Cali¬ 
fornia, Los Angeles. 

Austin C. Hoggatt: professor of business administration, University of California, 
Berkdey. 

Bob R. Holdren: professor of economics, Iowa State University. 

Dale M. Hoover: professor of economics, North Carolma State University. 

Ke Ting Hsia: associate professor of economics, School of Business and Economics, 
CaHfomia State College, Los Angeles. 

Gary Hufbauer: associate professor of economics, University of New Mexico. 

A M. Huq: adifunct professor of economics, North Carolina State University. 

Walter L. Johnson: associate professor of economics. University of Missouri. 

Ethel B. Jones: professor of economics. University of Georgia. 

Marvin G, Julius: associate professor of economics, Iowa State University. 

John F. Rain: associate professor of economics, Harvard University. 

David R. Kamerschen: professor of economics, University of Missouri. 

Herbert J. Riesling: associate professor of economics, Indiana University. 

B. F. Eliker: associate professor of economics, University of South Carolina. 

Benjamin F. Ring Jr.: associate professor of statistics. Graduate School of Business, 

University of Chicago. 

John J. Rorbd: professor of economics and business, Whittemore School of Business 
and Economics, Univerrity of New Hampshire. 

Iwan Roropeckyj: assodate professor of economics. Temple University. 

Burton 6. Malkiel: professor of economics, Princeton University. 

Stephen A. Marglin: associate professor of economics, Harvard University. 

Wa 3 me S. Marshall: assodate professor. Graduate School of Buaness, Columbia University. 

Thomas A. Martinsek: professor of economics. Southern Illinois Univerrity. 

Ridtard C. Maxon: assodate profssor of economics, Iowa State University. 

Peter McClelland: assistant professor, Harvard University. 

L. Randolph McGee: associate professor of economics, University of Rentucky. 

C. Bartlett McGuire: professor of business administration. University of California, 
Berkeley. 

Robert B. McRersie: professor of industrial relations. Graduate School of Business, 
University of Chicago. 

Paul J. McNulty: assodate professor. Graduate School of Busings, Columbia University. 

Carmen Menezes: assodate professor of economics, University of Misfin nri 
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Jan M. Michal: professor of economics, State University of New York at Binghamton. 

Raymond E. li^es: associate professor of business administration, University of CaH- 
fomia, Berkeley. 

Use Mintz: professor of economics, Cohimtda University. 

Donald G. Morrison: associate professor, Graduate School of Business, Columbia 
University. 

Gordon R. Munro: associate professor of economics. University of Biiti^ Columbia. 
Milton L. Myeis: assodate professor of economics, University of Connecticut. 

James Na k a m ura: associate professor of economics, Columbia Univeraty. 

John C. Narver: associate professor of business administration, University of Washington. 
Thomas H. Naylor: professor of economics, Duke Univeraty. 

Rosser T. Ndson: assodate professor of operations mam^ement and quantitative methods, 
University of California, Los Angdes. 

Francesco M. Nicosia: professor of business administration, Univeraty of California, 
Berkd^. 

Hugh O. Nourse: professor of economics, Umversity of Ulinois. 

Daniel Orr: professor of economics, Umversity of Califomia, San Diego. 

B. Peter Pasbigian: professor of business economics, Graduate School of Business, Uni¬ 
versity of Chicago. 

Hugh T. Patrick: professor of economics, Yale Univeraty. 

Robert Poliak: assodate professor of economics. University of Pennsylvania. 

William Poliak: assistant professor of economics, Grinndl CoB^. 

GiuHo Pontecorvo: professor, Graduate School of Business, Columbia Univeraty. 
Richard Porter: professor of economics. University of Michigan. 

Henry B. ReOing: assodate professor, Graduate Sdiool of Budness, Columbia University. 
George £. Rejda: professor of economics, Univeraty of Nebraska. 

Barry Richman: professor of management theory. University of Califomia, Los Angdes. 
Ingiid H. Rima: professor of economics, Temple Univeraty. 

Perry Roets: assodate professor of economics, Marquette Univeraty. 

Sherwin Rosen: assodate professor of economics, University of Rochester. 

Barr Rosenberg: assistant professor of business administration, University of California, 
Berkdey, April 1968. 

Marion Ross: professor of economics, Mills College. 

Reynold M. Sachs: associate professor, Graduate School of Business, Cohimbia Univeraty. 
Romedi Saigal: assistant profesor of buamss administration, Univeraty of Califomia, 
Berkdo^, Manh 1968. 

Ronald A. Schrimper: associate professor of economics, North Carolina State Univetstty. 
James A. Seagraves: professor of econonoics, North Carolina State Univeraty. 

C. Prakadi Sethi: assistant professor of business administration, Univeraty of California, 
Berkeley, November 1967. 

John P. Shdton: professor of finance. University of California, Loa Angdes. 

Cbing S. Shen: assodate professor of economics, Lehi^ Univeraty. 

Kdth R. Shwayder: asdstant professor of accounting. Graduate School of Business, 
University of Chicago. 

Ammar SiamwaHa: assstant professor of economics, Yale Univeraty. 

Richard L. Simmons: professK>r of economics, North Carolma State Univeiaty. 
Christopher A. Sims: assldant professor, Harvard Univeraty. 

Fiands J. Smith Jr.: professor of agricultural economics and eztoidon econom is t in 
marketing, University of Minnesota. 

Martin B. Soloman Jr.: associate professor of economics^ Umversity of Eoxtucky. 
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Don M. Sonle; professor of economics, University of Kentucky. 

Dennis R. Starleaf: associate professor of economics, Iowa State University. 

Henry B. Stede: professor of economics, University of Houston. 

Thomas Stevenson: associate professor of economics. Saint Louis University. 

Jos^h E. Sti^tz: associate professor of econonucs, Yale University. 

Paul Swadener: asastant professor of insurance, College of Business Administration, 
University of Oregon. 

Paul J. Taubman: associate professor of economics. University of Pennsylvania. 

Russell A. Taussig: professor, Graduate School of Business, Columbia University. 

Arthur L. Thomas: professor, department of accounting and business statistics. College of 
Business Administration, University of Oregon. 

Kenneth H. Thomas: assistant professor of agricultural economics and extension economist 
in farm management. University of Minnesota. 

Russdl G. Thompson: professor of economics, Texas A&M University. 

Lloyd M. Valentine: professor of economics, Univeraty of Cindnnati. 

John Vanderkamp: associate professor of economics, University of British Columbia. 
Robert F. Voertman: professor of economics, Grinnell College. 

Donald A. Walker: associate professor of economics, Miami University. 

Ray M. Ware: professor of economics and business administration, Traxisylvania College. 
Rufus Waters: assistant professor of economics, Texas A&M University. 

Richard S. Weckstein: professor of economics, Brandeis University. 

Finis Welch: assodate professor of economics, Southern Methodist University. 

B. J. Widick: associate professor of economics, Wayne State University. 

Maurice Wilkinson: associate professor. Graduate School of Business, Columbia Univer¬ 
sity. 

Thomas D. Willett: assistant professor of economics. Harvard University. 

Jeffrey Williamson: professor of economics, University of Wisconsin, Madison. 

Oliver £. Williamson: professor of economics. University of Penn^lvania. 

John R. Wish: assodate professor, d^artment of marketing, insurance and tran^orta- 
tion. College of Business Administration, University of Oregon. 

James G. Witte Jr.: professor of econonucs, Indiana Univertity. 

O. G. Wood Jr.; associate professor of economics, University of South Carolina. 
Mahmood A. 2^di: associate professor of industrial rdations and manpower economics, 
University of Minnesota. 

Oleg Zinam: associate professor of economics. University of Cincinnati. 

Adndfdstrative Appointments 

William H. Anderson: diairman, department of economics, Claremont Men’s College, 
and director, Lincoln School of Public Finance. 

Richard F. Barton: director, Office of Planning and Analyses, Texas Technological Col¬ 
lege, Lubboch. 

Joseph S. Berliner: chairman, department of economics, Brandeis Univertity. 

John O. Blackburn: chairman, department of economics, Duke University. 

Leonard F. Cain: associate professor of economics and dean, College of Arts and Sdences, 
Catholic Umveraty of Amesrica, October 1967. 

Charles W. Campbdl, III, Univeraty of Kentucky: chairman, department of economics, 
Centre Collie. 

Anne P. Carter: senior research associate in economics and director of research, Harvard 
Economic Research Project, Harvard Univeraty. 

M. O. Clement: acting chairman, department of economics, Dartmouth College. 
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Louis A. Dow: chairman, department of economics, University of Houston. 

Eldon J. Dvorak: chairman, department of economics, California State Colley at Long 
Beadi. 

Nod J. J. Farl^: associate professor and chairman, department of economics, Goucher 
College; succeeding Frederick G. Reuss. 

George Fisk, Temple University: chairman, department of marketing, College of Busness 
Administration, S 3 nracuse University; succeeding George Saunders. 

Victor R. Fuchs: vice president-research, National Bureau of Economic Research. 

Galvin G. Gall: assistant provost, Univeraty of Connecticut. 

Craufurd D. Goodwin: professor of economics and vice-provost for international studies, 
Duke University. 

Peter Gray, Wayne State University: professor and chairman, department of economics, 
Douglass College, Rutgers—The State Univeraty. 

Mjnron Grove: head, department of economics, University of Oregon. 

Roy B. Helfgott: professor of industrial relations and chairman, department of industrial 
relations, Newark College of Engmeering. 

Hans E. Jensen: head, department of economics, Univeraty of Tennessee. 

Raymond C. Kenney: director of executive programs. Graduate School of Business, 
Columbia University, May 1,1968. 

Hal B. Lazy: director, Internationa] Studies, National Bureau of Economic Research. 

Roy L. Lassiter, Jr.: associate dean of academic affairs, University of Florida. 

Richard A. Lester: dean of the faculty, Princeton University. 

David Wei-Ping Lm: professor of economics and chamnan, social science department, 
Stout State Univeraty. 

David McFarland: chairman, department of economics, University of North Carolina. 

Roger P. Mendels: economst, Asian Development Bank, Manila. 

Frederic Meyers: assodate dean, Graduate Sdhool of Business Administration, Univeraty 
of California, Los Angeles. 

Richard A. Miller: chairman, department of economics, Wesleyan University. 

Paul A. Montavon: deputy assistant director, Devdopment Planning, USAID Mission, 
Rio de Janeiro, Brazil 

Geoffrey H. Moore: vice presidait-research, National Bureau of Economic Research. 

Nilan Norr&: chairman, department of economics, Herbert H. Lehman College (formerly 
Hunter College in the Bronx). 

Richard L. Oliker, Indiana Univeraty: associate professor of management and assodate 
dean. College of Business Administration, S 3 ^cuse University; succeeding Raymond 
Valenti, who continues as director of the doctoral program. 

Rudo^h G. Penner: acting rTmirmflUj department of economics. University of Rochester, 
1968-69. 

Almarin Phillips: chairman, department of economics, University of Pennsylvania. 

Richard D. (Juandt: chairman, department of economics, Princeton University. 

R. Bruce Ricks: assodate professor of finance and assistant dean, Graduate School of 
Budneffl Administration, Univerdty of CaHfomia, Los Angeles. 

George W. Robbins: dean, Graduate Sdiool of Bu^ess Administration, University of 
California, Los Angeles, succeeding Neil H. Jacoby. 

Robert A. Robertson: professor and diairman, department of economics, Indiana State 
University. 

Roy J. Sampson: acting director, Transportation and Logistics Research Center, CoH^ 
of Business Administration, Univer^ of Oregon. 

Gilbert Y. Stdner: director, governmental studies, Brookings Institution. 

Benjaimn J. Taylor: assodate professor of economics and director, Bureau of Business 
and E^nomic Research, College of Business Administiation, Arizona State University. 
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Joseph M. Thoison: professor and chairman, department of economics-business admin> 
istration. West Chester State College, West Chester, Pennsylvania. 

James Tobin: cfaainnan, department of economics, Yale University. 

John H. Young: acting dean, faculty of arts, University of British Columbia. 

Raymond J. Ziegler: associate dean. College of Business Administration, Cleveland State 
University. 


Appointments 

David A. Aaker: acting assistant professor of business administration, University of 
California, Berkdey. 

Donald R. Adams, United States Naval Academy, Annapolis: assistant professor, Southern 
Illinois University. 

Robert F. Adams: assodate professor of economics. Crown College, University of Cali¬ 
fornia, Santa Cruz. 

F. Michael Adler, University of Pennsylvania: assistant professor. Graduate School of 
Buriness, Columbia University. 

Sydney N. Afriat: professor of economics. University of North Carolina. 

Richard J. Agndlo: instructor in economics, University of Delaware. 

Robert F. Allen: assistant professor of economics, University of Nebraska. 

Ogden O. ABsbrook Jr.: assistant professor of economics. University of Georgia. 

Hector R. Anton: Ford Foundation Wsiting Professor of Accoimting, Graduate School of 
Business, University of Chicago. 

Masahiko Aoki, Stanford University: as^tant professor of economics. Harvard Uni¬ 
versity. 

Fred D. Arditti: assistant professor of business administration. University of California, 
Berkeley. 

Earl Asmus: asastant professor of economics, Texas A&M University. 

Kenneth J. Arrow, Stanford University: professor of economics, Harvard University. 

Martin Bailey: professor, department of economics and College of Business, University 
of Rochester. 

Charles W. Baird: assistant professor of economics. University of California, Los Angeles. 

Ernst Baltensperger, The Johns Hopkins University: assistant professor of economics, Ohio 
State University. 

A. Paul Baroutsb: assistant professor of economics, Virginia Polytedmic Institute. 

Paul R. Beach: asristant professor of economics, Arizona State University. 

David Behling: lecturer in economics, Indiana University. 

Thomas Bell: asristant professor of operations management, University of California, 
Los Angdes. 

Miloriav Bemasek, Albion Coll^: vlriting professor, Boston University. 

Gary Bickel, Appalachian Volunteers, Ihc.: associate professor of economics, Cornell 
Universiiy. 

John S. Bickley: Alabama Insurance Industry Professor of Insurance, University of 
Alabama. 

Thomas B. Bimberg: lecturer In econonucs, Yale University. 

Erwin A. Blackstone: instructor in economics,'Dartmouth College. 

Forrest C. Blodgett, U. S. Air Force, (Ret): assistant professor of economics, Linfield 
Cdlkge. 

Wtorio A. Bonomo: associate professor of economics, Virginia Polsrtedmic Institute. 

Leonard G, Bower, Duke University: assbtant professor, Florida State University. 

Gary W. Bowman: lecturer in economics, Rutgers College^ Rutgers—The State University. 



NOTES 


1083 


Gerald Boyle: professor of economics, University of New Mexico, 

Jack T. Brimer: assistant professor of economics, School of Business and Economics, 
California State College, Los Angdes. 

Ronald Britto: assistant professor of economics, University of California, Los Angeles. 

M. Neil Browne: assistant professor of economics, Bowling Green State University. 

John M. Bruner: instructor in economics, Arizona State University. 

Brian Brush: assistant professor of economics, Marquette University. 

James M. Buchanan: professor of economics, University of California, Los Angeles. 

Byron M. Bunger; University of Colorado: assistant professor, Southern Illinois 
University. 

Wynn V. Bussmann, University of Wisconsin: assistant professor of economics, Cornell 
University. 

John Butts, Cornell University: assistant professor of economics, Case Western Reserve 
University. 

Gary Cadenhead: acting assistant professor of accounting and management information 
systems. University of California, Los Angeles. 

John Chang, Wisconsin State University: assistant professor, Florida State University. 

Robert Cherry, University of Kansas: assistant professor of economics, Case Western 
Reserve University. 

Rockwood Chin, Wheaton College: professor of economics, University of Connecticut. 

Gregory C. Chow, IBM: adjunct professor, Columbia University. 

Charles J. Cicchetti: instructor in economics, Rutgers Coll^, Rutgers—^The State 
University. 

Christopher K. Clague, BEarvard University: assistant professor of economics, University 
of Maryland. 

C. Wade Clifton: assistant professor of economics. University of Texas. 

James L. Codirane, Tulane Univeraty: assistant professor of economics, Unhreraty of 
South Carolina. 

Benjamin Cohen: assodate professor of economics, Yale University. 

Malcolm Cohen: assistant professor of economics, University of Mid>igan. 

Elchanan Cohn: asristant professor of economics, Pennsylvania State University. 

Robert Cohn: assistant professor of economics, School of Business and Economics, Cali¬ 
fornia State College, Los Angdes. 

John Conlidc, University of Wisconsin: associate professor of economics, Univerrity of 
Califomia, San Diego. 

Alvin A. Cook Jr.: staff member, lo^stics d^jartment. The RAND Corporation. 

Michad D. Copeland, The City Univeraty of New York: lecturer in ^onomics, York 
Univeraty, Toronto. 

Wmiam A. Cox: viating asastant professor. University of Southern Cafifomia, 1968-69. 

Smeon J. Crowther, University of Penn^lvania: asastant professor, Califomia State 
College at Long Beach. 

wmiam P. Culbertson Jr.: acting asastant professor of economics, University of Virginia, 
1968-69. 

Lauchlin Currie, presently visiting professor, University of Oa^ow: professor, department 
of economics and commerce, Simon Fraser University, 1969. 

Ancire Daniere, Harvard University; assodate professor, Boston CoEego* 

John R. Dariing, University of Alabama: Univ^ty of Missouri 

Louis De Alessi: professor of econonucs. The George Washington Universiiy. 

Edwin R. Dean, Columbia Univeisity; Queen’s Ccmege. 

Wncent DeAndxea, University of Massachusetts: Quirni^wf: College. 

Charles D. DeLorme Jr.: assistant professes of economics, Univeraty of Gec»gla. 
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Paul Demeny, University of Mchigan: visiting associate professor, University of Cali¬ 
fornia, Berkeley, fall term 1968. 

Robert Demberger, University of Chicago: associate professor of economics, University 
of Mirhigati 

A. R. Dobell, Harvard University: University of Toronto. 

F. Trenery Dolbear Jr.: associate professor of economics, Brandeis University. 

Lawrence P. Donnelley: instructor in economics, University of Delaware. 

James H. Donnelly Jr.: assistant professor of business administration, University of 
Kentucky. 

Robert M. Dunn Jr.: assistant professor of economics. The George Washington University. 

Dean S. Dutton: assistant professor of economics, Brigham Young University. 

Warren W, Eason, Syracuse University: professor of economics, Ohio State University. 

Curtis Eaves: acting assistant professor of bu^ess administration, University of Cali¬ 
fornia, Berkeley, July 1, 1968. 

Arfan S. El-Azmeh, Central Bank of Syria: Baldwin-Wallace College, 1968-69. 

Bryan EHickson: acting assistant professor of economics, University of California, 
Los Angdes. 

Robert E. Evenson: visiting assistant professor of economics. Southern Methodist 
University. 

Donald E. Farrar, Massachusetts Institute of Technology: associate professor, Graduate 
School of Business, Columbia University. 

Paul Feldstein: associate professor of economics. University of Michigan. 

Stefano Fenoaltea, Harvard University: assistant professor of economics, University of 
Pennsylvania. 

Charles E. Ferguson; professor of economics, Texas A&M University. 

Gerald E. Flueckiger, Purdue University: assbtant professor of economics, Miami 
University. 

Curtis F. Fomer: assistant professor of economics, Hunter College. 

Mdvin C. Fredlund: assistant professor of economics, Wayne State University. 

Deborah Freedman: lecturer in economics, University of Mchigan. 

James W. Friedman, Yale University: associate professor of economics. University of 
Rochester. 

Mark B. Garman: acting assistant professor of business administration, Univeisity of 
California, Berkeley, April 1969. 

Maxdia L. Gder: lecturer in economics, Yale University. 

Richard H. Geissenhainer: instructor in economics, Miami University. 

Erika Georges: assistant professor of economics, School of Business and economics, 
California State CoH^ Los Angeles. 

J. Fred Giertz, Northwestern Univerrity: assbtant professor of economics, Miami 
Univeraty. 

Constantine Glezakos, University of Southern California: assbtant professor, Cahfomia 
State College at Long Beach. 

Robert Goldf^b: lecturer in economics, Yale University. 

Midrad Granhdd: acting assistant professor of business economics and tuban land eco¬ 
nomics, University of CaUfomia, Los Angeles. 

Jean M. Gray: lecturer in economics, Rutgers College, Rutgers—The State University. 

A. Ray Grimes Jr.: assistant professor of economics, University of Georgia. 

Andrew J. Grines: associate professor of business administration, University of ELentucky. 

William D. Gath, Harvard Business School: professor, Graduate School of Budness, 
Colombia University. 
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Richard D. Haas; assistant professor of economics. University of Georgia. 

Geoffrey B. Hainsworth: assistant professor of economics. University of Briti^ Columbia. 

James Hamilton: instructor in economics, Grinnell College. 

Donald Harris, Northwestern University: assistant professor, University of Wisconsin, 
Madison. 

Charles T. Haworth, University of Oregon: assistant professor, Florida State Univeraty. 

Jared E. Hazleton: lecturer in economics, University of Texas. 

Dale Henderson, Yale University: assistant professor of economics, University of Peim- 
sylvania. 

Rolf Henriksson: asastant professor of economics, Univeraty of Texas. 

Donald Hester, Yale University: professor, University of Wisconan. 

Stephen A. Hoenack: adjunct assistant professor, The George Washington University. 

Paul M. Hohenberg, Stanford University: associate professor of economics, Cornell 
University. 

Grace Horowitz; assistant professor of economics, State University of New York, College 
at Brockport. 

L. Kermeth Hubell, Univeraty of Nebraska: assistant professor of economics, University 
of Missouri, Kansas City. 

Jerry G. Hunt, University of Colorado: assistant professor of economics, New Mexico 
State University. 

Robert C. Hutchins: assistant professor, department of business law and finance, School 
of Business Administration, San Diego State College. 

George R. Iden: asastant professor of economics, University of North Carolina. 

John W. Isbister: asastant professor of economics, Merrill College, University of Cali¬ 
fornia, Santa Cruz. 

John M. Ivancevich: assistant professor of business administration, University of 
Kentucky. 

F. Tomasson Jannuzi: lecturer in economics, University of Texas. 

Craig G. Johnson, Univeraty of California, Los Angeles: associate in buaness, Graduate 
School of Business, Columbia University. 

Madelyn L. Kafoglis, University of Florida: visiting associate professor of economics, 
Ohio State Univeraty. 

Milton Z. Elafoglfe, University of Florida: visiting professor of economics, Ohio State 
University. 

Maxwell Kaufman: lecturer in finance, University of California, Los Angeles. 

Barbara H. Kehrer: assistant professor of economics, Fisk Univeraty. 

Kenneth C. Kdirer: assistant professor of economics, Fisk University. 

Micbarf G. Kelly, Brookings Institution: asistant professor of economics, University of 
British Columbia. 

Jerry C. Kenley: assistant professor of economics, California State College at Hayward. 

Dudley M. Kessel: assistant professor, Goucher College. 

Bruce W. Kimzey, Washii^on State University: assistant professor of economics, New 
Mexico State University. 

Midiad Klass: assistant professor of economics, University of Michigan. 

Benjamin Klein; acting assistant professor of economics, University of Califomia, Los 
Angdes. 

George B. Kldndorfer: lecturer in business administration, University of Califomffi, 
Berkeley. 

Erich KlinkmuIIer: visiting associate professor. University of Southern California, 1968-69. 

Allen V. Kneese: viating professor of economics, University of New Mexico, 1963-60- 
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Lewis E. Knollmeyer, U. S. Air Force (Ret.): staff member, cost department, The RAND 
Corporation, March 1968. 

James C. Knowles, University of Wisconsin: instructor in economics, Dartmouth College. 

T. Krishna Kumar: post-doctoral associate in economics, Iowa State University. 

Gerald Lage, Oklahoma State University: visiting assistant professor, University of 
Wisconsin. 

George H. Lamson, Loyola University: visiting assistant professor of economics, University 
of Connecticut 

James W. Land, Yale University: adjunct associate professor, Rice University, 1968-69. 

Victona Lapham, Southern Methodist Univeraty: assistant professor of economics. Case 
Western Reserve University. 

Robert Lamer: assistant professor of economics, Brandeis University. 

Dennis LaVigne: instructor in economics, Miami University, Hamilton. 

Maw Lin Lee: professor of economics, community health and medical practice. University 
of MSssouxi 

Baruch Lev: instructor in accounting and finance, Graduate School of Business, University 
of Chicago. 

Irving Leveson: economist, staff of the RAND Corporation, New York. 

Jay Levin, University of Michigan: assistant professor of economics, Cornell University. 

Erwin £. liebhafsky. University of Houston: professor of economics and Faculty 
Research Professor, University of Missouri 

Jon C. Lindgren: assistant professor of economics, North Dakota State Univeraty. 

David E. Lindsey, University of Chicago: assistant professor of economics, Ohio State 
University. 

William L. Littlejohn: assistant professor of economics, University of Missouri. 

C. A. Knox LoveU: assistant professor of economics, University of North Carolina. 

Peter Lundt: asdstant professor of economics. University of Oregon. 

Herbert L. Lyon: asdstant professor of budness administration, Univerdty of Kentucky. 

Michael K. Madden: assistant professor. University of Wyoming. 

Michael MagQl: lecturer in economics, Indiana University. 

Karl O. Magnusen, University of Wisconsin: associate in business, Graduate School of 
Business, Columbia Univeraty, ^ring 1969. 

George M. Maniaffs: visiting associate professor of economics, Syracuse University. 

Michael Manove: assistant professor of economics, University of Michigan, winter 1969. 

Donald L. Martin, Univerdty of California, Los Angeles: acting assistant professor of 
economics, University of Virgmia, 1968-69. 

Ridiard Mason: acting asastant professor of management information ss^ems, Umveraty 
of Cahf omia, Los Angeles. 

Josef May: assistant professor of economics, University of California, Los Angdes. 

Peter C. Mayer, University of C^omm, Berkel^: asastant professor of economics, 
Miami Univeraty. 

James A. Maxwdl; visiting university professor of economics, University of Connecticut, 
1968-69. 

Donald N. McCloskey: department of economics. University of Chicago. 

John McDonou^: acting assistant professor of accounting and management information 
systems, University of Califoniia, Los Angeles. 

E. McMahon: lecturer, department of economics and commerce, Smon Fraser 

University. 

Paul C. Medow, New School for Social Research: associate professor of economks, York 
University, Toronto. 
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John W. Merck; staff member, logistics department, The RAND Corporation, summer 
1967 

Leonard Merewitz; acting asastant professor of business administration, University of 
California, Berkeley, July 1968. 

Emil M. Meurer Jr., Mankato State College: instructor in economics, University of 
Nebraska. 

John R. Meyer, Harvard University: professor of economics, Yale Umversity. 

Howard Meyers; assistant professor of economics, Rutgers—The State University. 

Robert T. Michael; acting assistant professor of economics, Umversity of California, 
Los Angdes. 

Norman N. Mintz, Syracuse Univennty: visiting assistant professor, Columbia University, 
1968-69. 

Daniel Mitchell: asastant professor of industrial relations, University of California, 
Los Angeles. 

Theodore Mock: acting assistant professor of accounting and management information 
systems. University of Califomia, Los Angeles, 

Ronald L. Moomaw, Princeton University: acting assistant professor of economics. 
University of Virginia, 1968-69. 

Jos^h Mooney, Princeton University: associate professor of economics, Univerdty of 
hCchigan. 

Samud Morl^, Univerdty of California, Beikdey: assstant professor, Universily of 
Wiscondn, Madison. 

William £. Morgan: assistant professor. University of Wyoming. 

George R. Morrison, first National City Bank (New York): associate professor of 
economics, University of Califoniia, San Di^o. 

Lynn Muchmore: instructor of economics, Grinnell College. 

Dennis C. Mueller, Brooldngs Institution: assistant professor of economics, Cornell 
University. 

P^;gy Musgrave: associate professor, Northeastern Univerdty. 

Myron G. Myers: lecturer in economics, Rutgers College, Rutgers—The State Univerdty. 

Mohammed 1. Nadixi, Northwestern University: associate professor, Graduate School 
of Business, Columbia Umversity. 

Kdzo Nagatani, Brown University: assistant professor of economics, Univerdty of British 
Columbia. 

Richard R. Nelson: professor of economics, Yale University. 

S. BL Nerlove: professor in residence of economics and business policy, Graduate School 
of Business Administration, University of Cahforma, Los Angdes. 

Victor Niederhoffer: acting assistant professor of budness administration, Univerdty 
of Cahfomia, Berkdey. 

Albert W. Niemi Jr.; assistant professor of economics. University of Georgia. 

Emlsai A. Norman: instructor, Northeastern Univeisity. 

Thomas O’Bri^; assistant professor of economics, Brandds University. 

WQfiam O’Connor: assistant professor of economics, University of Missouri 

Rent W. Olson: as^tant professor of economics, Arizona State University. 

Richard E. CHson: associate professor of finance, Univezdty of Alabama. 

Van D. Ooms, Yale University; associate professor of economics, Swarthmore CoQege. 

Josqph M. Odroy: acting assistant professor of economics. University of Califomia, Los 
Angdes. 

Jong-Heum Park; assistant professor of economics, North Dakota State University. 
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Prasanta E. Pattanaik, University of Delhi: assistant professor of economics, Harvard 
University. 

Rein Peterson, University of Western Ontario: associate in business, Graduate School of 
Business, Columbia University, spring 1969. 

Paul A. Phillips: visiting assistant professor, department of economics and commerce, 
Simon Fraser University. 

Alberto M. Piedra: associate professor of economics, Catholic University of America. 

Richard D. Porter, University of Wisconsin: assistant professor of economics, Ohio State 
University. 

Barry L. Prince: assistant professor of economics, California State College at Hayward. 

Henry 0. Pruden: acting assistant professor, department of marketing, insurance and 
transportation, College of Business Administration, University of Oregon. 

Frank W. PuSer, University of California, Los Angdes: associate professor of economics, 
Clark University. 

Allan G. PuMpher, Texas A&M University: assistant professor, Southern Illinois 
University. 

Malcolm J. Purvis, Michigan State University and University of Nigeria: asastant 
professor of agricultural economics, Univerdty of Miimesota-overseas assignment, AID, 
Tunisia 1968-70. 

Frederick B. Putney, Stanford Univerdty: associate in business, Graduate School of 
Business, Columbia University. 

David H. Pyle: acting assistant professor of business administration. University of 
California, Berkeley. 

David Qualls: assistant professor of economics, University of Maryland. 

Sol Rabin: acting assistant professor of real estate and urban land economics, University 
of Califomia, Los Angeles. 

K. Phinip Rahbany: professor of economics, Texas A&M University. 

David W. Rasmussen, Washington Univerdty: assistant professor, Florida State University. 

Jon A. Rasmussen: lecturer in economics, Wesleyan University. 

Donald Ratajczak: acting assistant professor of business economics, University of 
California, Los Angdes. 

Jakob Rauber, Johns Hopkins University: assistant professor of economics. University 
of Connecticut. 

J. David Reed: assistant professor of economics, Bowling Green State University. 

Idrian N. Resnick, Princeton University: assistant professor, Columbia University, 
1968-69. 

Rudolf Rhomberg: visiting professor of economics, Yale University. 

Chades E. Richter: asastant professor of economics, University of North Carolina. 

Rodney P. Romig: instructor in economics, North Dakota State University. 

Arthur M, Ross, University of Califomia, Berkdey: professor of economics, University 
of Michigan. 

John W. Rowe Jr.: associate professor of economics, University of Houston. 

Frederick H. Rueter: assistant professor of economics, Virgmia Pol 3 dechnic Institute. 

Nancy Ruggjes, Yale University: senior research staff, National Bureau of Economic 
Research. 

Richard Ruggles, Yale Univeraty: senior research staff. National Bureau of Economic 
Research. 

Frands W. Rudiing: assistant professor of economics, University of Geor^ 

^^Hlliam R. RusseB, Michigan State University: associate professor of economics. Uni¬ 
versity of Kentucky. 
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Michael Ryan: assistant professor of ecoDomics, University of South Carolina. 

John K. Ryans Jr.: associate professor of business administration, University of Kentucky. 

Donald E. Saleh, Claremont Graduate School: assistant professor, California State College 
at Long Beadb. 

Thomas R. Saving: professor of economics, Texas A&M University. 

Jerome E. Schnee, Drexel Institute of Technology: associate in business, Graduate School 
of Business, Columbia University, spring 1969. 

Peter Schulkin: instructor, Boston College. 

Aba Schwartz, University of Chicago: assistant professor of economics, Ohio State 
University. 

Hugh Schwartz, Yale University; assistant professor of economics, Case Western Reserve 
University. 

Stuart A. Schweitzer, Brookings Institution and University of Minnesota: assistant pro¬ 
fessor of economics, University of Kentucky. 

Tibor Sdtovsky; professor of economics, Yale University. 

Thomas T. Sekine, Simon Fraser University: assistant professor of economics, York 
University, Toronto. 

Edward Shaffer: assistant professor of economics, Occidental College. 

Karl Shell, Massadiusetts Institute of Technology: associate professor of economics. Uni¬ 
versity of Pennsylvania. 

Douglas D. Shetler: acting assistant professor of economics, Univerdty of Califomia, 
Los Angeles. 

William A. Shrode: acting assistant professor, department of personnel and industcial 
management, College of Business Administration, University of Oregon. 

Robert Silberzweig; instructor, Boston University. 

Julian L. Simon: associate professor of economics and marketing, University of UUnois. 

Frank Smith, University of Massachusetts: Traveler’s Research Center, Hartford. 

James D. Smith: assodate professor of economics, Penn^lvania State Univeisily. 

Janet R. Smith: instructor, department of economics and commerce, Simon Fraser 
University. 

Paul Smith: professor of economics. University of Missouri. 

Vernon L. Smith: visiting professor of economics, University of Massachusetts, 196S-69. 

Donald C. Snyder: instructor in economics, Miami Univerdty, Middletown. 

Peter M. Sommerhauser: instructor in economics, University of Nebraska. 

Hugo Sonnenschein: visiting professor of economics, Pennsylvania State University, 
1968-69. 

Duane Sorenson: assistant professor of economics, Indiana State Univeirity. 

Peter 0. Steiner, University of Wisconsin: professor of economics, University of Michigan. 

Robert Stewart; assistant professor of economics, Douglass Collie, Rutgers—The State 
University. 

Richard T. Srillson: assistant professor of economics, Ohio State University. 

James A. F. Stoner, Massachusetts Institute of Technology: assistant professor, Graduate 
School of Business, Columbia Univeidty. 

Peter S. Stowe, Purdue University: asastant professor, Southern Illinois Univeraty. 

John L. Stromberg; staff member, economics department, The RAND Corporation, 
June 1967. 

Berkhard Stniempd, German Science Foundation: assodate professor of economics, 
University of Mkhi^. 

W. Craig Stubblebine: associate professor of economics, Qaremont Men’s College, after a 
year at the University of Turin. 
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Philip Swan: assistant professor, Boston University. 

Richard J. Sweeney: acting assistant professor of economics, University of California, 
Los Angeles. 

Tahadii Takayama, Usiverdty of New England, Annidale, New South Wales, Australia: 
professor of economics and agricultural economics. University of Illinois. 

Kenji Takeuchi: economist, International Bank for Reconstruction and Devdopment, 
Washington, D.C. 

James R. Taylor, University of Wisconan: assistant professor of economics. New Mexico 
State Univeraty. 

Lester Taylor, Harvard University: associate professor of economics, University of Michi¬ 
gan, winter 1969. 

William Taubert: assistant professor of operations management, University of California, 
Los Angeles. 

Earl A. Thompson: visiting associate professor, University of Southern California, 1968-69. 

Paul Thompson: assistant professor of economics, Texas A&M University. 

Wilbur Thompson, Wayne State University: visiting professor of economics, University 
of Michigan. 

Lester C. Thurow, Harvard University: Massachusetts Institute of Tedmology. 

Maurice Townsend: visiting assistant professor, Washington Univeraty. 

William P. Travis, Massachusetts Institute of Technology: associate professor of eco¬ 
nomics, University of CaHfomia, San Diego. 

George Ticyz, Haverford College and Bryn Mawr: assistant professor of economics, 
University of Massachusetts. 

Che S. Tsao, George Washington University: assistant professor of economics, University 
of Massachusetts. 

Gordon Tullock, Rice University: professor of economics and collective choice, Wrginia 
Polytechnic Institute. 

Stq>hen Tumovsky, Harvard Univerdty: assistant professor of economics, Univeraty of 
Pennsylvania. 

Milford S. Tyssdand: associate professor, department of finance and insurance, Uni¬ 
veraty of Florida. 

Charles Upton: instructor in business economics, Graduate School of Business, University 
of Chicago. 

Paul Uselding, Northwestern University: instructor, University of Illinois. 

Firouz Vakil: acting asastant professor of economics, University of California, Los Angeles. 

T. Norman Van Cott: assistant professor of economics, University of New Mexico. 

Ren6 Vandendries^ Iowa State Univeraty: assistant professor, Univeraty of Illinois. 

William M. Vaughn HI; instructor in Industrial relations, Graduate School of Business, 
University of Chicago. 

Stanley S. Wallack, Washington University: instructor. University of Illinois. 

Irwin J. Wargon, University of California, Los Angdes: assistant professor, Califorma 
State College at Long Beach. 

James Warren: asastant professor of finance, University of California, Los Angdes. 

Warren E. Weber: asastant professor of economics, Virginia Polytechnic Institute. 

John F. Wedrs: asastant professor of economics, Wayne State Univeidty. 

Eliot R. Wdntraub: lecturer in economics, Rutgers College, Rutgers—The State 
Universfiy. 

lliomas Wdsdmpf, Indian Statistical Institute: assistant professor of economics, Harvard 
University. 

Porter K. Wheeler: lecturer in econonncs, Wesleyan University. 
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Kenneth V^ckman, University of Massachusetts: associate professor of economics, State 
University of New York at Cortland. 

Eklwaxd Wiegner: assistant professor of economics, Marquette University. 

Albert P. Williams: staff member, economics department, The RAND Corporation, 
June 1967. 

Edward E. Williams: assistant professor of economics, Rutgers College, Rutgers—The 
State University. 

Sidney Winter: professor of economics, University of Michigan. 

Claus Wittich: visiting assist ant professor of economics. University of Southern California, 
1968-69. 

Alexander Woroniak: associate professor of economics, Catholic University of America, 
Sept. 1,1967. 

Shih C. Yu: professor of accounting. University of Florida. 

Joseph R. Zecher: assistant professor of economics, University of Chicago, fall 1966. 
Burton Zwick: acting assistant professor of finance, University of California, Los Angeles. 


Leaves for Special Appointments 

F. Gerard Adams, University of Pennsylvania: Councfl of Economic Advisers, Wadiing- 
ton, D.C, 

Ajnnen A. Alchian, University of California, Los Angeles: Ford Foundation Distinguished 
Visiting Professor, Graduate S^ool of Business, University of Chicago. 

Thomas J. Atchison, San Biego State College: visiting professor, Univeraty of Minnesota, 
1968-69. 

William L. Baldwin, Dartmouth College: visiting professor of economics, Thammasat 
Unxversty, Bangkok. 

Jere R. Behrman, University of Pennsylvania: Center of International Studies, Santiago, 
Chile. 

Calvin R. Berry, Univerdty of Arkansas: visiting professor of agricultural economics, 
Univeraty of hfinnesota. 

Calvin P. Blair, Univerrity of Texas: Ford Foundation program adviser in social sciences 
for Mexico and Central America, Mexico City, June 1968-Feb. 1970. 

John M. Brazzel, Univeraty of Missouri: Harvard-MJ.T. Joint Center for Urban 
Studies, 1968-69. 

Kenneth M. Brown, Ohio State Univerrity: economic policy feDowrii^, Brookings 
Institution. 

Hang-Sheng Cheng, Iowa State University: consultant in taxation, €k)vemment of the 
Republic of China, Taiwan, 1968-1969. 

Benjamin Cohen, Harvard University: deputy director, Plans, Programs, and Evaluation 
Staff, Office of Metropolitan Development, Department of Housing and Urban Devdop- 
ment, Wariiington. 

Frank Falero Jr., Virginia Polytechnic Institute: Fulbiis^t visiting lecturer, Unlversidad 
de Peru, Lima. 

John U. Farley, Camegie-Mellon University: visiting associate professor, Graduate 
School of Business, Columbia Univerrity. 

Philip L. Gamble, University of Massachusetts: visiting professor of economics, Naval 
War College, Newport, Rhode Iriand. 

Raymond R. Gamby, University of Pittsburg^: head, d^Mutm e nt of business administra¬ 
tion, Institute of Administration, Ahmadu Bdlo University, Zaria, Nigeria under Unxveisity 
of Pittsburg contract with AID, 1968-70. 
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S. Malcolm Gillis, Duke University: Harvard University Development Advisory Service, 
Colombia, first semester 1968-69. 

Arthur S. Goldberger, University of Wisconsin: Ke 3 mes visiting professor of economics, 
University of Essex, 1968-69. 

Robert Hartman, Brandeis University: economic policy fellowship, Brookings Institution. 

A. J. Heins, University of Illinois: Institute of Poverty, University of Wisconsin, 1968-69. 

W. Whitney Hicks, Univeraty of Missouri: post-doctoral student and visiting lecturer, 
University of Pennsylvania, 1968-69. 

Vaclav Holesovsky, University of Massachusetts: director of University of Massachusetts 
Overseas Study Program, University of Freibtirg. 

Jerome J. HoDenhorst, Southern Illinois University: visiting professor for research, 
Federal Reserve Bank, Minneapolis. 

Holland Hunter, Haverford CoU^: visiting lecturer in economics. University of Penn- 
^Ivania. 

Raymond Jackson, Boston University: visiting professor, University of Rochester. 

Clinton E. Jencks, San Diego State College: scholar-in-residence, University of Colorado. 

Lamar B. Jones, Louisiana State University: Fulbright-Danforth visiting lecturer. Banga¬ 
lore University, India. 

David Klahr, University of Chicago: University of Stirling, Scotland, June-December 
1968; Fulbright lecturer, London Graduate School of Business Studies, January-June 1969. 

Ramon Knauerhase, University of Connecticut: economic consultant, Ford Foundation, 
Saudi Arabia, 1968-69. 

Arlyn J. Larson, Arizona State University: consultant, Arizona Department of Property 
Valuation and Ways and Means Committee, Arizona House of Representatives, summer 1968. 

Herbert S. Levine, University of Pennsylvania: Fulbright-Hays fellowship, London School 
of Economics and Univerdty of Moscow. 

Raymond Lubitz, Columbia University: Chamberlin Fellow, fall 1968. 

Richard Martin, University of Massachusetts: acting head, department of economics, 
University of Hartford, 1968-69. 

Peter F. M. McLoughlin, University of Santa Clara: director of economics, East African 
Development Bank, Kampala, Uganda, 1968-70. 

Charles W. Meyer, Iowa State Univeraty: visiting professor, University of Wisconsin, 
1968-69. 

Jimmie R, Monhoflon, Federal Reserve Bank of Richmond: visiting associate professor 
of economics, University of Illinois, 1968-69. 

James L. Murphy, University of North Carolina: visiting professor, Thammasat Uni¬ 
versity, Bangkok. 

Vem E. Odmark, San Diego State College: visiting professor, Ohio State University, 
1968-69. 

David J. Ott, Southern Methodist Univeraty: staff, Preadent’s CouncQ of Economic 
Advfeers, 1968-69. 

Edmund S. Phelps, University of Pennsylvania; visiting professor, Brookings Institution. 

Robert A. Poliak, Univeraty of Pennsylvania: Bureau of Labor Statistics, Washington, 
D.C. 

Russell G. Pounds, Iowa State University: director, Des Moines Model Cities Project, Des 
Moines, June 1968-January 1969. 

Paul C. Roberts, Wigmia Pols^techruc Institute; Oxford University, July 1968-1969; 
visiting associate professor of economics, Tulane University, January-June 1969. 

Richard N. Rosett, University of Rochester: National Council Chair Professorsh^, 
National Taiwan University, Taipei, 1968-69. 

Martin Segal, Dartmouth College: economics branch, International Labor Office, Geneva. 
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, George P. Schultz, University of Chicago: fellow. Center for Advanced Studies in the 
behavioral Sciences, Stanford, California. 

Werner Sichel, Western Mchigan University: Fulbright visidng lecturer, University of 
Belgrade, Yugodavia, 1968-69. 

Morris Singer, University of Connecticut: resident research professor, Hacettepe Uni¬ 
versity, Ankara. 

Warren Smith, University of Michigan: Council of Economic Advisers, 1968-69. 

Delbert A, Snider, Miami University: European Study Center, Miami University, Luxem¬ 
bourg, 1968-69. 

Wayne Snyder, OECD: Center for Research on Economic Development, University of 
Mich^an, 1968-69. 

Harold K. Strom, University of Oregon: exchange professor, The Netherlands N.OJ3., 
Breukden, 1968-69. 

Frank E. Wagner, University of Missouri, Kansas City: Fulbright professor. University 
of Guadalajara, Guadalajara, Mexico, 1968-69. 

Stanislaw Wdlisz, Columbia University: Wesley Clair Mitchell Research Professor, 
1968-69. 

WiQiam G. Whitney, University of Penn^lvania: visiting assistant professor of economics, 
Exeter University, England. 


Resignations 

William Abernathy, University of California, Los Angeles, July 1968. 

Johan Arndt, Graduate School of Buriness, Columbia University, July 1968. 

Guilford C. Babcock, University of California, Berkdey, July 1968. 

Nicholas Baloff, Graduate School of Business, Univeidty of Chicago, September 1968. 
David Barkin, Washington University, June 1968. 

Frederick W. Bell, Clark University. 

Marvin Berhold, California State College, Los Angdes. 

Eugene P. Brigham, University of California, Los Angdes, July 1968. 

Jod S. Demski, Graduate School of Business Coliunbia University, July 1968. 

Stanley DiDer, Graduate School of Business, Columbia University July 1968. 

David C. Freytag, University of Cincinnati. 

Verne V. Gilbert, School of Budness Administration, San Di^o State College, S^tember 
1968. 

Melvin N. Greenball, University of California, Berkdey, July 1968. 

Carl C. Greer, Graduate School of Business, Columbia Univeraty, July 1968. 

William P. Huenefdd, Yale Univeraty. 

Nuri T. Jazairi, York University, Toronto. 

Walter J. Klages, University of Alabama, Jub^ 1968. 

Sidney Klein, Rutgers College, Rutgers—The State Univeraty, June 1968. 

John M. Kohlmeier, Graduate School of Business, University of Chicago, October 1968. 
LCllard Long, Graduate School of Business, University of Chicago, July 1968. 

Shah Mahmoud, Rutgers Coll^, Rutgers—The State University, June 1968, 

Jesse W. Markham, Princeton Univeraty, September 1968. 

Richard W. Massey, University of Alabama, June 1968. 

Mawnmg Nadi, Graduate School of Business, Univeraty of Chicago, October 1968. 
,nQvi(i M. O’Neill, University of Pennsylvania, July 1968. 

University, Middletown, June 1968. 
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Arvo Ray, York University, Toronto. 

AH Raza, University of CaHfomia, Los Angeles, July 1968. 

Daniel Remington, College of Business Administration, University of Oregon, fall 1968- 

Thomas Robertson, University of California, Los Angeles, July 1968. 

James W. Robinson, University of South Carolina. 

Charles S. Rockwell, Yale University. 

Morton Schnabd, California State College, Los Angeles 

Richard Schramm, Graduate School of Business, Columbia University, July 1968. 

Alvin J. Sak, Graduate School of Business, University of Chicago, July 1968. 

Eugene Smolensky, Graduate School of Business, University of Chicago, October 1967. 

Douglas O. Stewart, Miami University, August 1968. 

Charles E. Summer, Graduate School of Budness, Columbia University, July 1968. 

James E. Willis, University of Houston. 

Montague Yudelman, University of Michigan. 

Mhcellaneous 

Robert A. Kavesh, Graduate School of Business Administration, New York University, 
has been awarded the E. Harris Harbison Prize of the Danforth Foundation for “distin¬ 
guished teaching.*’ 

Theodore Marburg, Marquette University, has been awarded the Marquette Award for 
Teaching Excellence. 

Jacob Marschak, emeritus professor of business administration and economics, recalled 
to active duty as director, Western Management Science ]^titute, University of Cali¬ 
fornia, Los Angeles. 


Program, 1969 Annual Meeting 

Suggestions from members of the American Economic Association for topics to be in¬ 
cluded in the program of the 1969 annual meetings—with names of proposed authors and 
discussants—are invited by the program committee. 

Such suggestions should be sent as soon as possible, but not later than January 1, 1969, 
to Professor Wasaly Leontief, Room 309, Littauer Center, Harvard University, Cambridge’ 
Mass. 02138. * 



SIXTY-FIFTH LIST OF DOCTORAL DISSERTATIONS IN 
POLITICAL ECONOMY IN AMERICAN UNIVERSITIES 
AND COLLEGES 

The present list ^edfies doctoral degrees conferred during the year terminating 

June 1968. Abstracts of many of the dissertations are supplied. 


General Economics; Methodology 

"Wabses L. Rittschof, PhJD. lUmois 1968. The hi^ school economics course: a sdentific 
approach. 


Price and Allocation Theory; Related Empirical Studies 

Masahiko Aoki, Ph.D. Minnesota 1967. Increasing returns to scale and market mechanisms. 

The furst part of the paper discusses the technological possibilities of an economy subject 
to increasing returns in the framework of a statistical model of industrial interdependencies. 
The second part deals with the problem of achieving an optimal mode of production in the 
presence of external economies of scale throi:^ market mechanisms. A formula of an optimal 
tax>subsidy scheme for such an economy is given. 

Robert L. Avinger, Jr., Ph.D. Duke 1968, The economics of durability. 

Meyer W. Belovicz, PhJD. Purdue 1967. The sealed bid auction: e^qperimental studies. 
Ro(^ D. BxadeC PhD. Michigan State 1968. Inferior inputs and external elEects. 

This thesis explores the imphcations of inferior inputs on the solutions to the resource 
misaBocation problem created by external effects. To this end, the concepts of external 
effects and inferior inputs are ^stematicaHy developed in separate chapters. Then a situation 
is h 3 ^othesized in wMch an inferior input causes an external diseconomy. The solutions for 
removal of the Pareto relevance of this external diseconomy are subsequently analyzed. This 
analysis reveals that the solutions are unaffected by the inffuence inferiority. 

FREMa t icg Cleveland, Ph.D. Columbia 1968. Resource allocation in the firm. 

Managers must aBo^te resources to such intangible sectors as r^earch and development, 
marketing, manpower, as weB as to tangible sectors. There is no operational theory for 
solving these problems of resource aBocation over time when there is uncertainty about costs 
and revenues. The use of a simulation model of the firm, flexible enough to accept a wide 
variety of heuristic decision rules, is proposed, in order to explore the rdative effectiveness 
of decision rules under a variety of conditions and to compare alternative aBocations. Such 
a model, incorporating research and development investments, was constructed. Methods 
of analytis of ^ta and changes are demonstrated, limitations of the methodology are dis^ 
cussed, and other areas of appHcabBity are suggested. 

James T. Godfrey, PhD. IVfichigan 1967. Resource afloGation in the short- and long-run— 
an appBcation of linear and recurtive programming. 

Reuben Gronau, PhD, Columbia 1967. The effect of traveling time on the demand for 
passenger airline transportation. 

The price of a trip consists of two parts: the fare and the opportunity cost of time. 
The opportunity cost of time depends on the tr^i’s elapsed time and the travtier’^ pike of 
time, which, in turn, vaiies with the traveler’s income and purpose of trip. Estimating the 
demand function it is found that the income elasticity exceeds unity, the price elasticity is 
less than unity, and the pace of time is 40 per cent of the hourly wage rate. 

Jon T. Innes, PhD. Or^on 1967. The rde of capadfy utilization in the investment 
decision. 
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Jon M. Joyce, PhJ). Northwestern 1967. Sales anticipations and inventory investment. 

A model of firm behavior is used to analyze the effects on inventory investment of 
changes in sales anticipations, cost of capital and liquidity, the cost of adjustment and 
errors in anticipations. This model forms the basis for equations estimated with time series 
and cross sections of the same large body of individual firm data. 

Shacl P. Ladaxy, PhH. Columbia 1968. Maximization of revenue from sale of United 
Nations stamps for philatelic purposes. 

An attempt to andyze the behavior of the United Nations philatelic postage-stamps 
market has been performed in order to gain knowledge of the mechanism relating the 
various decision parameters influencing the postal administration's profit. The obtainable 
revenue from a new set of stamps, and the variables determining the market price of an 
existing set were determined. Both were incorporated into the yearly revenue maximizing 
model, obtaining the necessary issuing policy requirements. This systematic method, devel¬ 
oped here, might be adapted for maximization of revenue from sale of stamps of different 
countries, sale of coins, medals and artistic engravings. 

Bertrand E. LaNotte, Ph.D. Saint Louis 1968. Analysis of the factors which affect the 
investment decision: a case study. 

Robert L. Lawson, PhH. Iowa 1967. The theory of games and bilateral monopoly. 

John 0. Ledyard, Ph.D. Purdue 1968. A convergent Pareto—satisfactory non-tatonnement 
adjustment process for a class of unselfish exchange environments. 

Gebhard Long, Ph.D. Oregon 1967. Separable utility and the estimation of demand 
dastidties. 

Yao-gki Lxt, PhJ). Iowa (Ames) 1967. Variable elastidty of substitution production fimc- 
tions, technical change and factor shares. 

fficHAEL Lynch, PhJ), Chicago 1967. The expected utility hypothecs and the demand 
for insurance. 

The theds is devoted to exploring the relation between risk aversion and expenditure on 
insurance. It is shown that it is generally rational to *‘underinsure*’ and that the extent of 
underinsurance is largely a function of the extent of risk aversion. We give necessary and 
suffident conditions for a rational individual to always spend a constant proportion of his 
wealth on insurance and then derive explidt demand functions for this case. These demand 
functions are tested gainst data on life insurance purchases and are found to be consistent 
with the data. 

Richard J. Olsen, Ph.D. Rutgers 1967. Some a^>ects of quality change as an economic 
variable. 

Since quality may be as significant as quantity in determining the welfare of sodety, this 
study attempts a systematic examination of quality change as an economic variable, (^ality 
change is shown to be related to recent explanations of unemployment, inflation, and eco¬ 
nomic growth. The major problems of quality change measurements are specified and 
potential solutions are proposed and illustrated. These procedures are compared with the 
present treatment of quality change in the Consumer Price Index. 

N. S. Revankar, PhJ). Wisconsin 1968. Production functions with variable elastidty of sub¬ 
stitution and variable returns to scale. 

Anne G. Sarndal, PhD. North Carolina 196S. Optimum price and investment criteria. 

The dissertation considers price within the framework of alternative investment criteria. 
First and second order conditions are derived for a general criterion and interpreted for 
the criteria under discussion. Several illustrative examples are given in order to compare the 
resulting output with the traditional profit-maximidng output. 

Nicholas Schroch, Ph.D. Oregon 1967. A portfolio analysis of straddle operations in the 
futures markets: an ^plication of the eapkted returns variance of returns hypothec. 

Aaocar Siaxcwalla, PhD. Harvard 1967. General equifibrium analysis of imperfect 
competition. 

An existence proof for a basic general equilibrium model which differs from the Arrow- 
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Dereu model in that price is no longer a parameter for the firm. The basic model is a 
generalization of a model proposed by Negisbi. It be generalized to cover many types 
of market systems. 

Christopher A. Sims, PhD. Harvard 196S. The dynamics of productivity change: a 
theoretical and empirical study. 

The thesis develops the “capacity-vintage hypothesis,” which includes existing vintage 
models of production as special cases, yet allows for more than one type of fixed output. 
A continuous-time stochastic model shows that the capacity vintage hypothesis implies a 
dynamic relation between output and productivity, and that this rdation can be used to 
estinmte the average proportional gap between best-practice and avenge productivity. 
Application to geographic^ cross section within U5. 2-digit levd manufacturing industries 
supports the theory. 

David A. Starrett, PhD. Stanford 1968. Contributions to the theory of capital in infinite 
time horizon models. 

In this dissertation the effidency of perfect competition is discussed for a model in 
which the number of commodities is arbitrary and ^re is no finite time horizon. Along 
balanced growth programs it is diown that interest rates below the growth rate correspond 
to ineffident competitive programs in both a production model of the Malinvaud type and 
a distribution model of the “consumption loans” type. Under certain restrictive conditions on 
the technology, however, it is diown that competitive inefifidency cannot occur. 

Frits J. E. Tan, Ph.D. Syracuse 1967. On polarity in economics. 

Stephen J. Turnovsky, Ph.D. Harvard 1968. Consumer behavior under conditions of 
uncertainty in supply. 

Uncertainty in supply of commodities experienced by individuals can take different forms 
depending on price flexibility in the market, and in this thesis several such behavioral 
models are constructed. In each model the individual’s consumption plans are derived as 
functions of prices; income as well as parameters describing the probability distribution of 
supply and refuses to parameter changes are studied. These parameters can frequently 
be controlled by the government. How they should be optimally determined is conkdered 
and finally some empirical verification of earlier work is performed. 

John T. Wenders, Ph.D. Northwestern 1967. The growth and diversification of the firm. 


Income Theory; Related Empirical Studies 

Charues W. Bischopf, PhD. Mass. Inst Technology 1968, A study of distributed lags and 
business fixed investment. 

This study is directed toward the problem of determining both the quantitative magni¬ 
tude and the temporal structure of the effects of fiscal and monetary policies on expenditures 
for durable capital goods. The standard formulation of the neo-da^cal model is criticized 
for the restrictive nature of the assumptions which have been added to make possible 
statistical estimation. A more general set of restrictions is developed and used. The more 
general model provides a much better esplanation of aggregate time series for the postwar 
period. 

Rapord D. Boddy, PhD. Michigan 1968. Interactions among vintage investments in ag¬ 
gregate production functions. 

George D. Craug, PhD. Illinois 1968. Predictive accuracy of aggregate quarterly ax^ annual 
saving functions. 

This study uses several measures of predictive accuracy in searching for best forecasters 
of saving in postwar periods. The most important basic findings are; (1) the more dynamic 
saving functions (designated as Normal Income and Habit Formation Models) do best 
overall; (2) predi^ve accuracy is conristently increased when saving includes expenditures 
on durables, except depreciation; and (3) the addition of asset variables improves pre¬ 
dictive accuracy with annual data but makes it worse with quarterly data, 

Eric G. Davis, Ph.D. Brown 1968. Optimal savings policy when labor grows endogenous. 
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This thesis studies optimality when the growth rate of population responds to economic 
factors in particular to per capita income. It is found that Phelps’ Golden Rule of Accumu¬ 
lation is no longer optimal: the marginal productivity of capital should exceed the growth 
rate of the economy. If “total” utility is being maximized over an infinite time horizon, 
endogenous population growth both brings new emphasis to the form of the utility 
function and imposes restrictions on the form that society chooses. Further modifications 
are also considered: a control variable directly influencing population, technical change and 
optimal education costs are introduced. 

Noel M. Edelson, PhD. Yale 1967. Selected problems in the theory of investment demand. 
Ray C. Fair, Ph.D. Mass Inst.Technology 1968. The short run demand for employment. 

Two models are developed, one of the short run demand for the number of production 
workers employed and the other of the short run demand for the number of hours paid 
for per production worker. From these two znodds the short run demand for total man¬ 
hours paid for can be derived. The basic equations of the model are estimated, and the 
results are compared with results of estimating equations of various alternative models. 
Using the mode! developed in this study as a base, various hsrpotheses regarding short run 
employment demand are devdoped and tested. 

John M. Hornby, Ph.D. Mass Inst. Technology 1967, Savings and development. 

Because urban income is a better tax base than agricultural income, savings considerations 
indicate that the share of national income that is earned in urban areas diould be increased 
by increasing the price of industrial consumer goods relative to that of food. This in turn 
involves a program of heavy investment in agriculture, so as to increase the supply of 
food relative to that of industrial consumer goods. This basic macro-economic mechanism 
is incorporated in a general eqtulibrium model and a set of dual prices for savings is derived 
which are then used resources. 

Axel Leijonhiiivui), Ph.D. Northwestern 1967, On Keynesian economics and the eco¬ 
nomics of Keynes: a study in monetary theory. 

For a su mm a r y of contents, cf. the author’s “Keynes and the Keynesians: A Suggested 
Interpretation,” American Economic Review, May 1967, and “Keynes and the Effective¬ 
ness of Monetary Policy,” Western Economic Journal, Mardi 1968. 

Josef May, PhD. Chicago 1968. An adjustment medianism based on anticipations in a 
macro-economic model 

A dynamic macro-economic modd is constructed. The dynamic element is introduced 
through anticipations: bdiavior depends not only on the current value of some variables, 
but also on their anticipated future level and future rate of change. Anticipations are formed 
according to rules that are a generalization of the adaptive expectations model. This dynamic 
modd generates the adjustment path of prices, interest rates, employment and output of 
external disturbances, sudi as fiscal and monetary policy. 

Ttmothy W. McGthre, PhD, Stanford 1968. An empirical investigation of the UJS. 
manufactuiing production function in the post-war period. 

Various CES and “nested” CES functions of capital, production labor, and non-production 
labor are estimated, either mdirectly with errors-invariables estimating techniques or 
directly nonlinear ordinary least squares. While the estimates of the substitution 
^tidties are sensitive to modd verification, there is, unfortunatdy, little basis for choos¬ 
ing among competing The bdiavior of short-run labor productivity is 

examined, and implications for the Wage and Price Guideposts are discussed. 

DoNAzn A. Nichols, PhD. Yale 1968. Growth and unempIo3mieiit in the United Stat^i 
1947-1964. 

David H. Nxssen, PhD. California (Berkdey) 1968. PoEcy in a dynamic neoriassical 
economy, 

Rmaachandea RAMANAaHAN, PhD. Minnffiota 1967. An econometric exploration of Indian 
saving behavior. 

The study consists of two parts. The first part examines the effect on saving of household 
income and net worth for about 500 Indian households. The saving behavior of socio- 
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economic groups based on occupation, home-ownership, age, education, etc., have also 
been studied. The second part studies alternative criteria for measuring “permanent income.” 
A procedure is suggested to estimate expected future receipts from cross section data, 
which is then used to estimate permanent income. 

Larry E. Rtjff, PhD. Stanford 1968. Optimal growth and technological progress in a 
Cournot economy. 

This paper discusses the question of industrial organization and technological progress 
in a special, abstract model. Using the methods of optimal control theory, the socially 
optimal program of research is compared to the programs resulting from private maximiza¬ 
tion by N identical, generalized Cournot competitors, with various institutions for encourag¬ 
ing research. Also, the adoption of embodied, externally supplied innovations is studied, 
and the effect of industrial organization discussed. 

John K. Stephens, Ph.D. Illinois 1967. Differentiation of labor in macroeconomic growth 
models. 

Labor is assumed to be non-homogenous through division into two categories (with and 
without educational transformation between categories) or throu^ considering education 
as a kind of capital. The effects of this assumption on the Harrod-Domar, Cobb-Douglas, 
Samuelson Interaction, Kendrick and Sato, and simple Keynesian models are investigated. 
New modds in which labor is assumed to have vintages of increasing educational quality 
are presented, induding an extension of Massell’s capital vintage model. 

Hironkuni Tamura, Ph.D. Michigan 1967. Linear models for macroeconomic policy making. 
Samuel H. Whxiamson, PhD. Purdue 1968. A quantitative test of a three market IS-LM 
model. 


History of Econ(»nic Thought 

Marian V. Noordam, PhD. Alabama 1967. The purpose, scope and content in college 
textbooks in economics, 1900-1960: a study of early editions of selected American writers. 
A survey of selected textbooks divided into four time periods, analyzing the approach of 
sixteen American writers to the presentation of basic economic prmdples, together with 
their definition of “economics,” reliance upon earlier schools of thou^t, and incorporation 
of new methodology and theoretical constructs into dementary texts. The scope and 
content of each work is compared and reviewed in an historical perspective to illustrate 
the impact of current events on such writings. 

ZOLTAN Sebestyen, Ph.D. Columbia 1968. Jeremy Bentham on entrcpreneurdiip, human 
capital, and economic devdopment. 

The object of this study is a systematic presentation and assessment of Bentham’s thought 
on social innovations, with a special emphads on the function of the entrqsreneur in the 
economy. 

Charles H. Shami, PhD. Columbia 1968. Charles Ellet, Jr., eariy Amerkan economic 
theorist and econometrician 1810-1862: an analytical exposition of his theories. 

Herman A Stribling, Jr., PhD, Alabama 1967. Diego Saavedra Fajardo and Spanish 
mercantilism. 


Economic History; Economic Development; National Economies 

John W. Allen, Ph.D. IDinais 1967. UKnois interregional product flows. 

Study estimates extent of Illinois manufacturing and wholesale trade with nine United 
States and five foreign regions during 1963, The estimates, derived from a mailed survey, 
are presented in a set of “from-to” tables cross-classifying the regional oii^ of products 
used by the regional destination of products shipped. Coefficients of interr^ponal interde¬ 
pendence are also estimated. Estimated trading patterns are analyzed and found generally 
consistent with accepted theory. Data are fitted to the gravity model with varymg success. 
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Dorra Alwan, Ph.D. Wisconsin 1967. An analysis of investment criteria in the Reports of 
the International Bank for Reconstruction and Development Missions. 

Edward A. Arowolo, Ph.D. McGill 1968. The problems of investment allocation in p^flT^T^pi^ 
economic development: with spedal reference to Nigeria. 

This thesb escamines the problems associated with the application of investment criteria 
to planning in developing countries, with particular reference to Nigeria. Investment criteria 
usually prescribed in the literature are critically evaluated. The study shows that a modified 
social marginal productivity (SMP), embod 3 dng the total effectiveness of capital in con¬ 
tributing to stated objectives of development and quantified through the use of shadow 
pricK (to reflect the current and expected scarcities, of capital, labour and foreign exchange), 
is suitable for application. 

Peter Bell, Ph.D. TOsconsin 1968, The role of the entrepreneur in economic development— 
a case study of Thailand. 

The principal findings of this study are that a definition of entrepreneurship that relates 
innovative actions to observable economic phenomena provides a framework for ex¬ 
amining the role of entrepreneurs in economic development, and that systematic and 
identifiable relationships appear to exist between numbers of entrepreneurs and aspects of 
the social and economic environment, in particular the economic incentives provided to 
entrepreneurs. These findings were arrived at by a review of the methodologies and con¬ 
clusions of existing studies of entrepreneurs, by the use of quantitative techniques to reveal 
interrelationships between a range of variables, and by a sample survey of entrepreneurs in 
the modem manufacturing sector in Thailand. The study stresses the need to bring entre¬ 
preneurial growth within the range of policy control and provides a critical assessment of 
market incentives as an adequate force for economic growth. 

Roberto M. Bernardo, PhT). California (Berkeley) 1967. Central planning in Cuba: 
ideology, structure, and performance. 

Sara S. S, Berry, PhJ>. Michigan 1967. Cocoa in Western Nigeria, 1890-1940. A study of 
an innovation in a developing economy. 

Pi mjjp J. Bryson, PhJD. CMo State 1967. The international cost-sharing role of West 
German development aftqgtawrp 

Ihis investigation of the cost-sharing implications of West Germany’s development 
assistance (1) draws from the economic literature on international burden-sharing for 
possible criteria of “fairness,” and (2) suggests and develops additional criteria such as 
participation in alliance “mutual security” projects, foreign trade policies designed to favor 
the developing countries, and “contributive capacity.” The analysis takes a cost-benefit 
framework and attempts to determine the nature of the relation^ps between German 
aid and the related considerations mentioned. 

Thomas Burhe, PhJD. Wisconsin 1968. An e^^uation of investments in tin or alternative 
projects on the future foreign exchange earning^ of Bolivia. 

The focus was to determine whether the major export from Bolivia, tin, presented the 
best alternative for earning additional foreign exchange. Twenty projects in mming and 
other potential exports were analyzed and ranked «ging two criteria applied sequentially, 
the net discounted foreign exchange receipts and the net discounted total receipts. The 
results indicated the necessity for selecting on a basis of individual projects rather than a 
general policy. 

Joseph Burns, Ph,D. Oregon 1967. Financial intermediaries and economic growth in 
Venezuda. 

Thomas N. C hirih os, Jr., PhJD. Ohio State 1967. Bolivia: a case study in the theory 
and practice of human resource planning. 

Soon Chough, PhJD. California (Berkd^) 1967. Financing of economic development in 
South Korea, 1954-1964. 

Petto B. Clare, PhJD, M a s s. Inst. Technology 1967. The choice of optimal import sub¬ 
stitution patterns for Nigeria. 

The objective of this study is to evaluate the impact of alternative patterns of import 
substitution on the Nigerian ^onomy by use of a programming model formulated 



TITLES OF DOCTORAL DISSERTATIONS 


1101 


to investigate the performance of the economy under alternative resource constraints. The 
framework of the modd provides a comprehensive tool for choosing eMdent programs of 
investment using a consistent set of endogenously determined shadow prices as part of an 
investment criterion which is very similar to the most comprehensive evaluation technique. 

Robert E. Cole, Ph.D. Northwestern 1967. The Liberian elite as a barrier to economic 
development. 

Nelson B. Crics:, Ph.D. Colorado 1967. Obstacles to industrial entrepreneurship in an 
underdeveloped country: a case study of Egypt before 1952. 

Ramzi a, Dalloitl, Ph.D. Columbia 1963. Gap analysis, an intertemporal mathematical 
progra mm i n g approach: the case of the United Arab Republic. 

Ashok K. Dar, PhD. Cornell 1967. Domestic terms of trade and economic development 
in India. 

Victor P. Diejomaoh, Ph.D. Harvard 1968. financing development expenditures: the 
Nigerian experience since 1950. 

This dissertation studies the major sources of development financing in Nigeria during 
the post-1950 period. A quantitative analyas of the 1950-65 period and a “three gap” 
analysis of future developmental possibilities ^d to a thesis that the shortage of domestic 
savings now exists and is likdy to remain the most limiting economic factor in further 
Nigerian development. Much effort is therefore devoted to finding wa}^ of increasing 
development finance sources in the future. 

Avutash Dixrr, PhD. Mass. Inst. Technology 1968. Development planning in a dual 
economy. 

The important economic problems facing a dual economy include those of allocation of 
investment and choice of technique, and the marketable surplus problem. Technological and 
institutional constraints and requirements for growth lead to solutions which differ from 
the classical static solutions. The theris analyzes some theoretical implications of this 
situation for development planning. 

James H. Dtjkes, PhD. Florida 1968. Monetary and fiscal policies of Brazil 1953-1963. 

The institutional structure is presented in detail to show long-range national strengths 
and limitations evident in the pursuit of economic goals. Study is made of the national 
economic development plans in operation during the subject period. Analysis is made of 
inflation and its relation to Brazil’s structural impediments to growth, in explanation of 
her subsequent failure to achieve the economic projections made in the development plans. 

Dean S. Dxttton, PhD. Michigan State 1968. A model of self-generating inflation: the 
Argentine case. 

The model comprises a system of four equations wherein, (1) the rate of change in prices 
is rdated to the rate of monetary expansion, (2) the rate of monetary expansion is 
idated to the rate of increase in the monetary base, (3) the rate of increase in the monetaiy 
base is rdated to rates of defidt expenditure, and (4) the rate of nomixsal defidt expendi¬ 
ture is related to a previous period’s rate of price increase. 

Matthew D. Edel, PhD. Yale 1968. The Colombian community action program: an 
economic evaluation. 

John A. Eisele, PhD. Purdue 1968. Income, wealth, and saving in the south 1850, 1860. 
El Saved A. El Daly, Ph.D. Rutgers 1967. An econometric modd of growth with reference 
to the UA.R. 

To explain the workings of the Egyptian economy, an econometric model of growth is 
built and tested by statistical inference. Emphasis is given to hypotheses, estimation pro¬ 
cedures, and problems of spedflcation, dis^ution assumption and justiflcation of the 
Least Squares. The equations satisfy identiflcation conditions and assure the absence of 
autocorrelation, multicollinearity and heteroscedastidty. Parameters are significant and 
consistent with the results of other modds. The structural modd is supplemented by a 
trend growth modd. 

Zabioullah Eltezam, PhD. Wayne State 1967. Problems of economic devdopment and 
resource allocation in Afghanistan. 
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Stefano Fenoaltea, Ph.D, Harvard 1968. Public policy and Italian economic development, 
1861-1913. 

This dissertation examines the impact of public policy on Italian economic growth. The 
role of industry and industry’s time path is discussed and an explanatory model developed. 
It becomes apparent that policy, particularly tariff and transport policy, had much to do 
with both the trend and cycle of Italian industrial output, by setting the path of domestic 
demand, and by making it impossible for domestic industry to transcend the limitations 
of the domestic market. 

Ernesto Fernandez-Holmann, Ph.D. Harvard 1968. Central America: monetary policy, 
fina n cial stability, and economic devdopment. 

James D. Foust, Ph.D. North Carolina 1968. The yeoman farmer and western e:q)ansion 
of U.S. cotton production. 

An attempt to ascertain the role of the small farmer in westward migration in the ante¬ 
bellum Souli using data from the 1850 and 1860 manuscript census schedules. The data 
suggest that large planters did not lead the nugration into the Southwest and that the 
small farmer was squeezed of better lands only in the rich alluvial regions of the Southwest 
and in the Old South. 

Deborah S. Freedman, PhD. Michigan 1967. The role of consumption of modem durables 
in a developing economy: the case of Taiwan. 

Irving Gershenberg, Ph,D. California (Berkeley) 1967. Alabama, an analysis of the growth 
of w’hite public education in a southern state, 1880-1930. 

Charles R. Gibson, PhD. Pennsylvania 1968. The role of foreign trade in Ecuadorian 
economic development. 

The role of the external sector in the economic development of a developing nation, 
Ecuador, is conadered in the framework of the controversy between those economists who 
see the principal obstacles to growth through trade as primarily external and beyond the 
control of the devdoping countries, and those economists who consider that the obstacles 
are primarily internal to the devdoping countries. The Ecuadorian experience during the 
1945-65 period tends to support the latter poation. 

Stephen M. Gnus, PhD. minois 1968. Sales and excise taxes in a developing economy: 
the Chilean case. 

David E. Goodman, PhD. California (Berkdey) 1967. Industrialization and economic 
policy in Brazil and the post-war period. 

Patricb^ J. Gormeln, PhD. Duke 1967. The economic devdopment of Uganda with 
special reference to the 1966-1971 plan, 

Douglas H. Graham, PhD, Harvard 1968. Regional economic growth in Brazil 1940-1960. 

This study first analyzes the sectoral income and labor force distribution by states for 
1949, their association with income per capita standings and finally the degree of inter¬ 
sectoral inequality among states in 1949. These sectoral distributions are then discussed in 
the context of regional dualism. The second part of the study establish^ and then interprets 
the re^onal growth trocids from 1940 to 1960, the degree of divergent or convergent 
growth of mcome per capita among the states of Brazil and, finally, the role of internal 
migration within these regional growth trends. 

George D. Green, Ph,D. Stanford 1968. Banking and finance in ante-bellum Louisiana 
(1^34-1861): their infiuence on the course of economic devdopment. 

Li this economic history of the financial system of ante-bdlum Louisiana, primary 
attention is focused on the diartaed banks, and on the years after the mid-1820’s. The 
study moves from an examination of the internal structure of the banking system itself, 
to its setting in the state and world-wide finandal system, its rdation to government 
policy, finally to the role of the financial system in the fluctuations and developmental 
patterns in the larger economy. 

Geraid a. Gunderson, PhD, Washington 1967. The social savings of steamships. 

John R. H a rris, PhD. Northwestern 1967. Industrial entrq)reneuishi^ in Nigeria, 

This dissertation has three main parts. Part 1, a theoretical framework for analyzing 
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entxepreneurdiip in the context of economic development. The problem of identifying 
separatdy supply of and demand for entrepreneurial services is stressed. Part 2 consists of 
detailed studies of six industries in which Nigerian entrepreneurs play a agnihcant role. 
Factors affecting the supply of entrepreneurship are analyzed in Part 3. The general ap¬ 
proach in Parts 2 and 3 is hypothesis testing. 

William Hasms, PhD. Oregon 1967. The impact of the petroleum export industry on the 
pattern of Venezuelan economic development. 

Robert Higgs, Ph.D. Johns Hopkins 1968. Location theory and the growth of dties in 
the Western prairie region, 1870-1900. 

This study investigates, both descriptively and econometricaJly, the nineteenth-century 
urbanization of Missouri, Iowa, Kansas, and Nebraska. An economic model of dty growth 
is spedffed, and testable hypotheses are deduced from it. Multiple regression analysis is 
used to test the hypotheses. City growth is found to have been stron^y related to popula¬ 
tion growth in the surrounding countryade, and—in contradiction to most historical accounts 
—only weakly related to the acquisition of railroads. 

John R, Kaatz, PhD. Wayne State 1968. Plant scale requirements for viable economic 
development; The Delta County, Michigan, case. 

ZiAD K. Kehany, PhD. Indiana 1968. The role of national planning in economic develop¬ 
ment: Syria, a case study, 1960-1965. 

The purpose of this study is to examine the role of economic planning in Syna, and its 
contribulion toward strengthening economic development efforts. More q^ficalTy, the 
study breaks down into five elements: (1) identiffcation of the economic social background 
leading up to economic planning and the introduction of the First Five-Year Plan. This 
is done by examining the forces which led to record economic development and growth 
in the postwar period, and by identification of factors whidi contributed to the recent 
slowing down of the economic development. (2) Analysis and appraisal of the Plan and 
its strategy in terms of its internal consistency, intersectoral relations, allocations of re¬ 
sources, and the effidency of bureaucracy. (3) identifying actual progress toward achieving 
the goals of the Plan 1960-1964, and iden^ 3 dng the difficulties encountered in implemen¬ 
tation. (4) Assessing the contribution of the planning process by asking: Have the planners 
or the process of planning significantly affected the overall emphasis or goals of govern¬ 
ment devdopment policy? Have planners or the planning process affected the specific 
allocation of resources within the overall policy outline? (5) Siunmaiy and evaluation of 
the major findings. 

Kieran a. Kennedy, PhD. Harvard 1968. Some aspects of the growth of labor produc¬ 
tivity in Iridx industry. 

Nadim G. Khalat, PhD. Princeton 1967. Economic implicatkms of the size of nations 
with ^edal reference to Lebanon. 

The study is an attempt to evaluate the implications of the dze of natiois (represented by 
population and GNP for a sample of eighty countries) on (1) economic stability, (2) 
concentration in trade, (3) dependence on trade, and (4) economic growth and devdop¬ 
ment. Simple and multi|fie corrdations, and a cross-dassifactory scheme interpreted as 
crude partial correlations, are used to analyze the association between "size” and the 
mentioned four aspects. Lebanon is then chosen as an example of a small couDutry in an 
attempt to assess the impact of the size of the Lebanese economy on eadi of these aspects. 

Hanaa Abdel-Aziz Kheir-el-Dine, Ph.D. Mass. Inst. Technology 1967. 

A quadratic programming approach to the problein of optimal pricing and use of cotton 
in Egypt 

An interindustry programming znodd of the Egyptian economy is formulated with nine 
producing sectors involved in the grovfing and manufacturing of cotton—either as direct 
producers or as of intermediate inputs and capital goods to the cotton-prodacmg 

sectors. The fimctions for cotton espoits enter the model exffficitiy, aHoving for 

the posabiEty that Egypt may influence the world market prices for long staples by re¬ 
stricting supplies. The modd & a two-period quadratic progianmung model wfakh solves 
for an optimal pattern of domestic production, exports and imports in the years 1970 and 
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1980. Through parametric variation of certdn data, a series of optimal solutions for differ¬ 
ent restrictions is obtained, enabling comparisons to be made of the effect of various eco¬ 
nomic policies on the maximum benefit attainable. 

MoHAMED W. Khouja, PhJD. California (Berkeley) 1967. Economic growth and Syria’s 
foreign trade sector: a theoretical and empirical study. 

Kwan Sue Kim, PhJD. Minnesota 1967. A model of growth and trade in a dual economy. 

The Jorgensen, Ranis-Fei model of a labor-surplus economy is extended to treat two 
aspects of growth; one bearing on the open-economy implications and the other, on im¬ 
plications of sluggi^ factor adjustments. The model di^lays two equilibria; a stable and a 
saddle-point solution, depending on the relative sensitivity of migration and the population 
growth. The final part discusses the empirical rdevance of the model to the Japanese 
experience. 

Yototo Chin Kim, PhD. Columbia 1968. Under-utilization of manufacturing capacity in 
underdeveloped countries: its meaning, extent and possible implications. 

Walter J. Klages, PhJD. Alabama 1967. The economic development of Russia; from 
thesis to anti-theris—^the roots and antecedents of modem Soviet strategy for economic 
growth. 

David C. Korten, PhD. Stanford 1968. Management, modem organization and planned 
change in a tratfitional society: a social systems analysis of cultural transition in Ethiopia. 
Richasd a. Kraus, PhD. Harvard 1968. Cotton and cotton goods in China 1918-1936. 

Entirely new and reasonably reliable indexes of cotton and cotton goods production and 
supply are developed for China. Th^ are subdivided into traditional and modem sectors 
and chronicle the decline of handicrafts in China during the Twenties and Thirties. They 
also provide the first quantitative evidence that per capita income was dedining in China 
throughout this period. And they imply that the cotton-related sectors of the traditional 
economy did in fact experience severe didocation in the late nineteenth century. 

V. N. Krishnan, PhD. Michigan State 1968. An analysis of wage trends in manufacturing 
industries in India: 1950-1960. 

This study anafyzes wage trends in manufacturing industries in India for the period 
1950-1960. Indexes of money wages, real wages, fixed capital per worker, employment and 
consumer price indexes have been constructed for 26 manufacturing industries; and 12 states. 
With the hdp of these the factors influendng the levd of wages and those shaping their 
differentials have been analyzed with a view to focus on the issues raised by wage policy in 
economic development. 

Leonard Kxtbin, Ph.D. California (Berkdey) 1967. Structural change in the United States 
economy: post-World War I versus post-World War n, 

Joseph S. LaCascia, Ph.D. Florida 1967. Capital formation in Mexico from 1958 to 1964. 
Jose M. Lawas, PhD. Purdue 1968. Output growth, tedmological change and employment 
of resources in Philippine agriculture: 1948-75. 

The objectives of the study were (1) to ascertain the sources of farm output growth 
during the period from 1948 to 1960, (2) to determine the total agricultural output that 
win be required by the economy in 1975 and (3) to estimate the combination of resources 
for alternative lei^ of technological progress to meet the projected agricultural output 
requirement. 

Sima Lieberman, PhD. CaHfomia (Berkeley) 1967. The industrialization of Norway; 
1800-1920. 

Peter D. McClelland, PhD. Harvard 1967. The New Brunswick economy in the nine¬ 
teenth century. 

A study of progressive re^onal retardation in a staples-oriented economy. 

John L. Mairien, PhD. Kansas State 1968. Regional economic growth in historical per¬ 
spective—Kansas 1860-1910. 

This study examines the growth in income of Kansas between 1860-1910 within the 
context of changes in various factors (population, labor force, agriculture, industrial mix, 
education, political and sodal structure) which influenced the pattern of devdopment. 
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Moshe Maitdelbattii, PhD. VanderbQt 196B. The role of development loans extended by 
the Israel government, in the process of industrialization, 1956-1962. 

SuHADi Mangkusxjwondo, PhD. California (Berkeley) 1967. Industrialization efforts in 
Indo ne s i a: the role of agriculture and foreign trade in the development of the industrial 
sector. 

John A. Mabliet, PhD. (^rge Washington 1968. Financial institutions and economic 
growth in South Africa, 1956-1966. 

That the South African financial astern represented a leading growth sector is shown 
by analysis of the sources and uses of funds of public and private finanrial institutions. 
I^giriation introduced in 1964 to control near-banks was insufficiently flexible; crude con¬ 
trols were therefore imposed in 1965 on interest rates and bank credit, and this action 
hurt growth. Exchange and import controls were also tised to direct finandal flows. 
Fbedebick O. Miller, PhD. Michigan State 1967. The effect of highway improvements 
on agricultural production: an Argentine case study. 

The effects of highway improvements on agricultural production were examined in the 
semi-arid area bordering National Hi^way 35, near Bahia Blanca, Argentina. The con- 
durions were based on background material from sources in Buenos Aires and Bahia Blanca 
and personally collected data from farms in the r^on. Substantial economic gains were 
not expected to arise from road improvements because of the phydographic limitations and 
institutional characteristics of the zone and the relativdy dow adoption of modem farm 
techniques in the agricultural sector. 

Daniel J. B. Mitchell, PhD. Mass. Inst. Technology 1968. Incomes policy costs, and 
the balance of pa 3 mients: the cases of Britain and Australia. 

British incomes policy since 1964 and the prospects for a wages policy in Australia are 
evaluated using a framework set forth in the first two chapters. Problems of labor mobility, 
export performance, industrial stmcture, and productivity guiddines are explored. 

Oscar E. Mxriroz, PhD. Yale 1967. Long-run trends in the manufacturing industry in 
Chile since 1914. 

Syed M. Nase£3£, PhD. Yale 1968. Import substitution and industrialization: a program¬ 
ming model for Pakistan. 

Vahid F. Nowshirvani, Fh.D. Mass. InsL Technology 1968. Agricultural supply in India: 
some theoretical and empirical studies. 

This study deals with several a^cts of agricultural supply in India emphasizing the 
estimation of supply response to prices for a number of crops in two northern states, 
Bihar and Uttar Pradesh. A model of rational price expectations is developed, which may 
be considered a modified form of the Nerlovian model and a method is suggested for 
rlktingiifebfng between the coefficients of expectation and adjustment. It is found that a 
agniflcant positive response to price does not exist in a number of instances. A comparison 
of the results with those of previous studies of supply re^onse shows that a statistkalb^ 
significant refuse to price depends on the extent of commercialization. 

Gtjr Qeer, PhD. Harvard 1968. The service sector in the Soviet Union. 

The manuscript first establidies, by the method of multivariate analysis, that the diare 
of the labor force employed in the service industries In the Soviet Union is considerably 
smaller than that in c^er market economies of similar *^evel of devriopment.” This dis¬ 
crepancy—concentrated mainly in trade, public administration, private and domestic 
services—is then analyzed and explained by: (a) “Socialist” growth strategy; (b) different 
organization of the economic system; (c) ideological convictions as to the unproductiveness 
of “service” workers; and (d) the abolition of private ownership of cajatal 

Walter P. Page, PhD. 1968. A study of the linear homogeneous production func¬ 

tion for agriculture in a sdected region of the Great Plains, 1899-1903. 

(Carlos M. Pelaez, PhD. Columbia 1968. The State, the Great Depression and the in¬ 
dustrialization of Brazfl. 

Alberto O. Pexrecolla, PhD. Columbia 1968. Prkes, import substitution, and Investment 
in the Argentine textile industry, 1920-1939. 
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£ethb£IOS Pournarakes, PhJD. Kansas 1967. The open labor surplus economy: a forma] 
model. 

Robert C. Repetto, Ph.D. Harvard 1968. Temporal elements of Indian development. 

The dissertation explores the importance in the Indian economy of better management 
of time in project and program planning and execution, in the context of high implicit 
rates of time d^count. Illustrative studies deal with the steel and fertilizer industries, irriga¬ 
tion, and family planning programs. Concluaons emphasize the potential for faster growth 
from available sources. 

Michael Roemer, PhJ). Mass. Inst. Technology 1968. The dynamic role of exports in 
economic development: the hshmeal industry in Peru 1956-66. 

Staple theory emphasizes the importance of the export industry’s production function in 
stimulating growth. A considerable literature of skepticism towards export-led growth 
strategies for devdoping countries has arisen since the second world war. However, these 
arguments overstate the case against export-led growth in developing countries. The recent 
history of Peruvian fishmeal demonstrates that raw-material exports are still capable of 
stimulating rapid and sustained economic growth. 

John B, Ross, Ph.D. Duke 1967. The economic system of Mexico. 

Donald F. Schaerer, PhJD. North Carolina 1968. The growth of the Pennsylvania anthra¬ 
cite coal industry 1820-1865. 

Dean F. Schreiner, Ph.D. Iowa (Ames) 1967. An integrated growth modd for the basic 
sectors and dependent reddentiary sectors of Southern Peru. 

Huc5H H. Schwartz, PhJ). Yale 1967. The Argentine experience with industrial credit 
and protection incentives, 1943-58. 

Douglas A. Scott, PhJ). Harvard 1968. Growth and crisis, economic policy in Ghana, 
1946-1965. 

Saraswati P. Singh, PhJD. Kansas State 1968. Analyss of the causal factors in the de¬ 
velopment of a milk marketing institution in India. 

A study of the factors, especially the human leadership that contributed to the successful 
development of a cooperative milk marketing and processing organization serving 100,000 
farmer members in Guyarat State. 

CouRTENAT Slater, PhJD. American 1968. ihdemal debt and econonuc devdopment: some 
empirical tests of macroeconomic af^roaches. 

A long-term macroeconomic modd designed to illustrate the patterns which the external 
capital flows and external debt of a country might follow if the country borrows develop¬ 
ment funds abroad over an extended period is described. The model is a modified version 
of the savings constraint modd devdoped by Dragoslav Avramovic, the most important 
modification being the introduction of a foreign exchange constraint. The model is tested 
empirically through a cross section survey of a number of less developed countries and a 
detailed examination of Chile and is diown to have considerable rdevance to Chilean 
experience from 1957 through 1965. 

Barbara L. Solow, PhJ). Harvard 1968. The Irish land question after 1870. 

Joseph J. Stern, Ph.D. Harvard 1968. Growth, development and regional equity in 
Pakktan. 

The purpose of this study was to analyze the effects of a r^onal growth objective on 
the aflocation of resources in a national economy and on the rate of growth of the national 
income. Consideration was given to a number of alternative policies ranging from a policy 
aimed at mammizing only national income with no consideration for regional income 
parity to a poflcy whose objective would be to equate regional per capita incomes by 1985. 
The aztalyds carried out first by use of an aggregate fnter-t^poral programming 
modd and then, udng the results of these aggregate solutions, on a static sectoral model. 

TH 02 CAS W. Synnott, m, PhJ). Yafe 1968. Investment pofides, growth and profitability 
in the New England cotton textile industry 1830-1914. 
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L.4NCE J. Taylor, Ph.D. Harvard 1968. Aggregate structural change: recent time-series and 
cross-section evidence. 

The thesis describes investigations of changes in value-added shares of industry, primaxy 
production, and services during recent years in 54 countries. An interindustry simulation 
model is developed, and used together with cross-section (CS) regressions for firiaT demand 
components to generate predicted shares as functions of per capita income and population. 
The predictions are shown to resemble CS regressions, particularly in curvature properties 
and the significance of different forms of the equations for ‘large” and “small” countries. 
In addition, it is shown that time-series (TS) share changes are consistent with the CS 
regressions, althou^ there is considerable diversion of TS elasticities about their CS 
counterparts. 

SuRESH D. Tendulkar, PhD. Harvard 1968. Some experiments in a multi-sectoral pro¬ 
gramming model for India. 

Michael P. Todaro, PhD. Yale 1967. The urban employment problem in less developed 
countries: an analysis of demand and supply. 

Abdul R. S. Toukan, Ph.D. Vanderbilt 1967. The implications of achieving fiscal inde¬ 
pendence for Jordan. 

Pham Vah Thuyet, PhD. Pennsylvania 1967. Government finance and economic devdop- 
ment in Viet-Nam with special reference to the impacts of US. aid. 

Lee Van Zant, PhD. Texas 1967. State promotion of railroad construction in Texas, 
1836-1900. 

Robert P. Vichas, Ph.D. Florida 1967. External finaTiring of the Nicaraguan development 
experiment. 

Over a ten-year interval, 1955-1964, the dissertation analyzes the influence of pubffc 
and private foreign capital on economic growth in Nicaragua. The poorly defined policy 
has been one to promote import substitution. The role of external resources has been 
pivotal in establishing net gains in income for the period in spite of a proliferative popula¬ 
tion. Salient structural permutation essential to self-sustaining growth appears not to have 
tran^ired during the examined period. 

William G. Whiiney, PhD. Harvard 1968. The structure of the American economy in 
the late nineteenth century. 

The author analyzes structural change in the American economy over the final two 
decades of the nineteenth centmy by constructing a twenty-nine sector input-output table 
for 1899. The rapid industrialization of the period is traced primarily to demand forces, 
with import substitution and lagging demand for agricultural goods the decisive factois. 
Aggregate production functions for each of the manufacturing sectors reveal that tedi- 
nological change was not a significant element stimulating economic growth. 

Calman R. Winegarden, PhD. Case Western Reserve 1967. The balanced-growth con¬ 
troversy: a review and reformulation. 

An ai^srtical review of the balanced-growth and unbalanced-growth strategies for 
development. The differences among the variations of balanced strata and of unbalanced 
strategy are examined, and the common outstanding diaracteristics of the two strategies 
are compared. The choice of strategy is dependent upon the conditions in specific devdoinng 
economies, sudi as size, natural resources, capital av^bility, opportunity for foreign trade, 
entrepreneurship, and the stage of devdopment. 

Jan P. Wogart, PhD. Texas 1968. Demand-pull, corrective, and cost-pudi inflation in 
Latin America: the case of Brazil, 1964-1966. 

Analysis and critique of the Brazilian Action Program (1964-1966/67). Empiiical research 
on fiscal and monetary policies supports the fdlowing two hsqwtheses: first, contrary to 
assertions of many econonuc observers, the stabilization attempt of the Cakello Branco 
government represented a wdl-conceived synthesis of “monetarist” arid “structuralist” 
elements, with emphasis on the latter. Secondly, the failure to dece le rat e infbtkm sub¬ 
stantially untn 1966 can be explained by the continuation of infiationajy price expectatioiis 
rather than by the emergence of cost-push donents. 



1108 


THE AMERICAN ECONOMIC REVIEW 


UwE J. WoLTEMADE, PhJ>. Texas 1967. The emergence of a market economy and socio¬ 
economic change in rural India. 

The thesis investigates the transformation in village India from a nonmarket to a market 
economy and society. It examines this process in a tripartite fashion, i.e., an exposition and 
analysis of: (1) the economy and social structure of the traditional, pre-British village, 
(2) the forces of economic impact (communications, commerce, western landownership 
concepts, and agricultural improvements), and (3) the response of the old multi-purpose 
institutions to that impact. Hie source material for this account consists largely of ethno¬ 
graphic studies of rurd communities in various parts of the Indian sub-continent. 

Betty S. Yaser, PhJD. Vanderbilt 1967. The effects of financial variables on economic 
growth in Turkey 1949-1963. 

Paul Zarembka, Ph.D. Wisconsin 1968. A long-run economic growth for the underdeveloped 
countries. 

A neoclassical model for underdeveloped economies is constructed around production 
functions for the primary, secondary, and tertiary sectors. Utilization of inputs except 
agricultural labor is determined by profit maximization. Equations for urban versus rural 
wages, the domestic price level, exports, imports, and the foreign exchange rate are also 
specified. The closed 28 equation model is estimated for Colombia and Japan in part by 
tluee-stage least squares with linear restrictions on coefficients and is also simulated. 


Statistical Methods; Econometrics; Social Accounting 

Virapono BooxKimcHAROEN, PhJ>. Indiana 1968. A proposed alternative formula for 
approximating cost of living index numbers. 

lids study is concerned with the problem of computing a cost-of-living index number. 
Both statistical and economic theories of cost of living index niunbers are investigated. As 
a result a new formula for computing such index numbers is proposed. 

STEPHEiir K. Campbell, PhH. Columbia 1968. Measuring the effects of selected smoothing 
formulas upon economic time series: an experimental study. 

Thirty-four moving average formulas are applied to six time series having MCD values 
ranging between 1 and infinity and are evaluated statistically in terms of (1) smoothing 
power, (2) phase-correspondence propensity, (3) amplitude-correspondence propensity, and 
(4) goodness of fit. The results are analyzed with a view to devdoping new formulas having 
especially high orders of smoothing power and techniques for predicting which of several 
alternative formulas are likely to smooth a particular time series most effectively. 

David N. G. Carter, Ph.D. Mass. Inst. Technology 1967. On the use of a nonlinear criterion 
function in development programming models. 

In this study, concerned with multisector optimizing modds, a nonlinear criterion func¬ 
tion, ^dficaHy the wei^ted log linear function is ^edfied instead of a linear function. 
This criterion function is then applied to the Sandee model and the Eckaus Tranat model. 
It is shown that there is a bias towards the industrial capital intensive sectors at the 
expense of agriculture as a result of a linear ^dfication of ^e criterion function. 

Harrell C. Davis, Ph.D. California (Berkeley) 1967. Multiregional input-output model 
of the Western States emphasizing heavy-water using sectors. 

Periyapatna S. Dhruvarajan, PhD. Northwestern 1967. Maximum likelihood estimation 
of simultaneous equation systems with temporally dependent disturbances. 

John B. Edwards, Ph.D. Harvard 1968. An investigation of research strategies for q)ecify- 
ing an econometric model. 

Herman L. Gilster, Ph.D. B[arvard 1968. A statistical analysis of maintenance costs on 
large jet aircraft 

Topics covered include the effects of ineffective maintenance, sHU levels, manhour avail- 
ahOity, dimate, aircraft age, and protracted ground stands on failure patterns and manhour 
bdiavior. Maintenance cost modds are discussed and cost estimates for common aircraft 
systems are presented. Ihe data base covered 85^000 fii^ts on the Boeing B-52. 
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Richakd W. Gober, Ph.D. Alabama 1967. Discemible periods in the historical development 
of statistical inference. 

Robert Gordon, Ph.D. Mass. Inst. Technology 1967. Problems in the measurement of real 
investment in the U5. private economy. 

Chapter summaries: Chapter 1: introduction; (2) estimates of inv^tment esi^ditures; 
(3) government finan ced assets in private operation; (4) the deflation of investment ex¬ 
penditures; and (5) conclusion. 

Merlin M. Hacrbart, PhD. Kansas State 1968. Input-output analysis: an evaluation of 
its application to regional input-output impact studies using secondary data. 

The applicability of input-output models derived entirely from secondary data for use 
in resource development evaluation analysis is the prime goal of the thesis. Partial inter¬ 
industry flow models are developed to facilitate the evaluation of employing secondary data 
to implement various segments of an interindustry study. The general condurion of the 
investigation w’as that modified input-output matrices are difficult to implement from 
secondary data unless locally available data can be used to supplement national and state 
data. This implies that it is difficult to develop comparable matrices from region to region. 
Ching-jtj Huang, Ph.D. North Carolina 1968. The predictive testing of economic theories 
and the simultaneous equations model. 

The merits of using the assmaptotic distributions in econometric theories and predictive 
testing of a simultaneous equations model are examined. It is argued that in current econo¬ 
metric practices the number of observations are not usually large enough to apply the 
as 3 rmptotic distribution. Based upon this condusion, the predictive testing of economic 
theories is suggested, L. R. Klein’s Model I of the United States, 1921-1941, is demonstrated 
as an example. 

Peter Kennedy, Ph.D. Wisconsin 1968. An existence analysis of recursive programming 
models. 

An existence proof for general recursive programming ^tems is presented. Several 
standard economic models (a Cournot model, a general equilibrium model, and a growth 
model) are formulated in a recursive programming framework and analyzed in the existence 
context. The development and analysis of these models should aid r^earchers wishing to 
formulate more realistic recursive programming models, and riiould also promote a better 
understanding of economic literature containing existence analyses, notation, or concepts 
WmjAM E. McFarland, Ph.D. hCchigan 1968. A technique for the smsitivity analysis of 
macro-economic models. 

Barbara Murray, PhD. Wayne State 1967. Inteipersonal income inequality and interareal 
variation in income levels of the fifteen largest SMSA’S. 

Thomas Palm, PhD. Michigan 1967. The possibility fimction: on the outlook for national 
social accounting in the context of the history of economic thought. 

James Ramsey, PhD. Wisconsin 1968. Tests for specification errors in dasrical linear 
least squares regression analysis. 

The basic model considered is the linear regression model with K-1 regressors. Five 
misspedfications of the model are discussed: omitted variables, errors in the variables, 
incorrect functional form, simultaneous equation problems, and heterodcedastidty. First, 
the effects of the specification errors on inference and on the distribution of the lea^ 
squares residuals are examined. Based on the analysis in this section four tests of spedfication 
error are developed. 

Robert J. Rohr, PhD. Purdue 1967. An investigation of the stability propertfes and the 
sampling distributions of estimators and test sta&tics associated with a dynamic simul¬ 
taneous equations model. 

Barr Rosenberg, PhD. Harvard 1968. Vaiying-parameter regresaon. 

When the parameters as a regression are represented (perhaps through some linear 
transformation) as a Markov process evolving over time, constant-parameter regresaon 
methods may be generalized to yield optimal estimates of the values assumed by paiameteis 
in aH periods and the variance-covariance matrix of aH estimation errors. Calculations are 
remarkably simple. The resulting methods are very well suited to adaptive forecasting, and 
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provide both an opportunity and a demand for research into the variation of behavioral 
parameters in econometric models. 

Rojtaid a. Rubel, D.BA. Har\^ard 1967. Decision analysis and medical diagnosis and 
treatment. 

Rose M. Rubin, PhJ>. Kansas State 1968. Aggregation criteria in input-output analyas. 

Aggregation in input-output analysis is conceived ^ith reducing the size or complexity 
of a matrix. Theoretical aggregation criteria and three specific empirical criteria, by whidi 
the rdadve goodness of the aggr^tion achieved can be measured, are discussed. The 
minimum distance criterion, developed by Walter D. Fisher, is emphasized and tested in 
detail. The results indicate that the relative size of the original sectors is the most important 
determinant of the aggregation partition obtained. 

AmcAD H. Shamseddine, PhD. George Washington 1968. Expansion of imputation in 
national income and product accounts: a case study of the value of housewives’ services 
in the United States. 

The study investigates the conceptual, statistical, and practical grounds of the current 
imputations in the national income accounts. After suggesting some possible corrections and 
improvements in their estimates, the study makes a case for expanding the list of impu¬ 
tations, a method of estimating the value of the housewives’ services in the United States 
for the years 1950 through 1964. The conclusion is that there are dear interrelationships, 
direct and indirect, between the contributions of housewives to GNP and business (ydes, 
the employment rate of married women, the stock of household appliances and equipment, 
technological progress, and other factors. 

Abraham Subotnik, PhD. Cornell 1967. The development of an econometric modd for 
policy decision-making in Israel 

Robertus B, Suhartono, PhD. Wayne State 1968. The Indonesian economy: an attempt 
in econometric model axialysis. 

£. Herbert Tznney, PhD. Wisconsin 1968. Analysis and simulation of dynamic micro¬ 
economic models. 


Economic Systems; Planning and Reform; Cooperation 

Nancy S. Barrett, PhD. Harvard 1968. Planning for regional economic development: a 
proposal for France. 

This study investigates the problems associated with the concentration of French industry 
in Paris. A proposed program for industrial decentralization is based on the concept of a 
polled region and Incorporates the economic base-r^onal mult^lier ^proach into a 
set of r^ional constraints which could be introduced into a national planning model of the 
French type. 

Antonio S. de Vaie e Vasconcellos, PhD, Tulane 1968. Toward the systemizadon of 
economic polky: the French experience in economic planning. 

The need for some tedinique of systematizing economic policy s becoming increasin^y 
felt with its growing complexity. One such technique is economic planning. In the West, 
France provides, perhaps, the most interesting case of planning In a market economy. 
Accordingjy, the central object of the study is to examine the Frendh approach to plamifag 
and analyze and con^iare performance of the French economy under planning. Atten¬ 
tion is also given to the tools and macroeconomics of planning and to the inadequacies in 
the pr^>aradon and implementation of the French Plan. 

Marvin R. Jaceson, PhD. California (Berkley) 1967. Sovmt project and design organi¬ 
zations: a study of tedmologicaZ dedsion-making in a conunand economy. 

MiCKAEt Keren, PhD, Yale 1968, Central allocation of resources under uncertainty. 

John E. Koehier, PhD. Yale 1968. Information and policy-xnaking; Mexico. 

WxixzAM C. Morsch, PhD. Harvard 1968. The economic planning system in economic 
development. 
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Abdel M. A. Rao7, PhD. Syracuse 1967. The role of cooperative organizations in economic 
planning. 

Bill F. Roberts, PhJD. Minnesota 1967. An application of dynamic programming to 
regional economic planning. 

Regional planning is approached in the context of national planning. A dynamic national 
model, disaggregated by region and by sector, is constructed to determine optimal paths 
of national and regional production and investment, and the optimal transfer of goods, 
over a finite time horizon. The model accommodates the spedfication of depreciation, 
immobility and nonmaUeability of productive factors. An iterative computational pro¬ 
cedure is developed from the d 3 mamic programming recurrence relation. 


Business Fluctuations 

S. Peter Bttrley, Ph.D. Princeton 1968. Fluctuations in the Australian economy viewed by 
frequency techniques. 

Frequency methods of statistical analysis are applied to the analysis of buriness cyde 
fluctuations in Australia. It is found that the tet^ques of spectral analysis provide a 
concise description of most cyclical phenomena. Further, a rdated technique of data analysis 
is suggested; a consideration of the sequence of relative phases of the demodulates of 
different economic time series. This provides useful information concerning the stability 
and structure of the hypothetical lagged relationships proposed by theoretical economic 
dynamics. 

Chomploeit Chandr-ruano-phen, PhJD. North Carolina 1967. A study of industrial price 
behavior in business cydes. 

Nancy S. Dorfman, Ph.D. California (Berkdey) 1967. The role of money in the invest¬ 
ment boom of the twenties and the 1929 turning point 
C. Richard Long, Ph.D. Vanderbilt 1968. An evaluation of Ashley Wright’s forecasting 
method. 


Money, Credit and Banking; Monetary Policy; 

Consumer Finance; Mortgage Credit 

John Anderson, PhJD. Penn^lvania 1967. Effect of the balance of payments upon Ameri¬ 
can monetary policy. 

A study of the influence which external economic factors as transmitted throu^ our 
balance of payments have had upon the process of formulating and executing American 
monetary policy from 1879 to 1965. Indicates how the American authorities became dfa- 
illusioned with the rules of the classical gold standard and so developed discretionary polides 
which were often sdedive in nature. 

Peter R. Andersen, PhJD. Harvard 1968. Discretionary and contractual saving in Canada, 
a cross-sectional study. 

This study examines the influoice of specific contractual saving flows upon discredonaiy 
saving, and the determinants of such contractual saving. Statistical results indicate a positive 
penrion contribution effect and negative Efe insurance premium and mortgage r^yment 
effects on discretionary saving. The pension effect is strongest for the sample sub-group 
which excludes high income hous^olds. Region and immigrant status, along with life 
cyde and permanent income measures, are important predictors for life insurance premiums 
and mortgage repayments. 

Richard C. Aspinwall, PhJD. Columbia 1968. A study of factors affecting commerdal 
bank performance in the market for conventional residential real estate loans. 

This study examines the relationsh^ of the structure of mortgage credit markets to 
mterest rates charged by commerdal banks for conventional loans on sin^ family dwellings. 
Market structure is measured by a concentration ratio and the number of lenders, and 
these variables indude not only commerdal banks, but also mutual savings banks and 
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savings and loan associations. Regression analysis of data for 43 metropolitan areas reveals 
that, holding constant geographic location and loan terms (dwelling price, down payment, 
and loan maturity), there is a significant association (at the hve per cent level) between 
contractual rates of interest and both concentration and number of lending institutions. 
Joseph H. Augusta, Ph.D. Maryland 1968. The role of time deposits in bank asset selection. 

This study investigated the influence of the proportion of time deposits in bank asset 
selection. The hypothesis tested was that a larger proportion of time d^osits, by increasing 
dq)osit stability, lead to banks selecting less liquid assets. The empirical results supported 
this hypothesis by lowing that a higher proportion of time deposits is associated with a 
higher loan/dQX)sit ratio, a lower excess reserve/deposit ratio, and increased maturity of 
the securities portfolio. 

Christopher L. Bach, PhJD, Case Western Reserve 1967. Federal Reserve policy, 19SS- 
1958. 

An evaluation of monetary policy in 1955-58 and of contemporary criticisms of the 
Federal Reserve in li^t of contemporary and subsequent knowledge. Reserve policy was 
successful in breaking the pattern of long-run inflationary expectations and laid a base 
for a period of price-levd stability. 

Bixio Barehco, PhJ). California (Berkeley) 1967. The relationship between assets, in¬ 
vestment, and finance in an open and in a closed economy. 

Milton F. Bauer, Ph.D. Chicago 1967. The Caisse Populaire Movement in Quebec, 1932- 
1950. 

This dissertation attempts to determine the major factors responsible for the growth and 
development of the Movement from 1932 to 1950, and to estimate the Movement’s impact 
on the Quebec economy. 

FkANE J. Bonello, PhJD. Michigan State 1968. The term structure of interest rates, the 
expectations hypothesis, and the formulation of expected interest rates. 

In several empirical investigations into the expectations hypothesis ind^endent ^>edfl- 
cation of expect^ interest rates is required. Although the methods of achieving this specifi¬ 
cation are quite varied, all the studies provide impressive results. This study focuses attention 
directly on these different methods and attempts an empirical evaluation of the methods 
themselves. 

Robert H. Chandross, PhJD. Princeton 1968. The impact of new bank entry on the 
banks in the market. 

This study analyzes the impact of new bank entry on the existing unit banks in one- 
and two-bank towns. During the three-year pre-entry period these banks had above average 
rates of return on capital and assets and bdow average ratios of loans to assets. Following 
the entry of a new bank the rates of return declined and the output of bans rose to levels 
about equal to those for all banks in their respective states. 

Jack L. Coorer, PhJD. North Carolina 1968. Member bank borrowing from the Federal 
Reserve Bank of Chicago, 1951-1966. 

The purpose of this dissertation was to provide a detailed examination of the borrowing 
patterns of member banks in the Seventh Federal Reserve District. The first part of the 
essay, a historical review of borrowing patterns during the post-accord period, emphasizes 
aggr^te measures of borrowix^ activity for reserve classes over time. The second part of 
the essay, a cross-section analysis, focuses on systematic differences in borrowing intensity 
and duration of indebtedness among individual banks during 1966. 

Thomas J. Cotne, PhJ>. Case Western Reserve 1967. The banking structure in West 
Virginia. 

The completdy unit banking structure of West Virginia is examined for the period 1949- 
1965 as to levd of banking concentration and profitability. Population per bank is above 
national average, yet total asset growth is hindered by economic conditions in the state. 
Larger banks appear to obtain concentratitm of power, and above-average profits. Greater 
freedom of entry and limited branch facilities would provide greater public service and 
alleviate asset concentration. 

WnxiAM W. CuRiTS, PhJD. Bfinois 1967. An investigation of consumer debt portfolios. 
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A study based on data collected by Consumers Savings Project at the University of 
Illinois. Included are; (1) descriptive characteristics of families in debt, (2) tests of 
significant differences between debtors and nondebtors, and (3) a discussion of ^e sources 
and uses of borrowed funds. The emphaas is on debt owner^iip versus nonownership, with 
some attempt to predict amount of debt by type. 

George G. Daly, PhD. Northwestern 1967. Financial intermediation and the theory of 
the firm: an analysis of Savings and Loan Association behavior. 

Vernon L. Deslattes, Ph.D. Louisiana 1968. The demand for savings bonds in the United 
States—^with empha^ on the significance of interest rates in the postwar period. 

Arnold A. Dnx, PhD. Washington (St. Louis) 1967). Causes and effects of commercial 
bank innovation. 

This thesis explores episodes of commercial bank innovation in the 1920*s and post 
War n period. It is conduded that the Federal Funds markets and time d^osit expansions 
of these periods were reserve-conserving innovations in response to profit opportunities. 
A static model of the bank firm is used to prove that institutional constraints characteristic 
of the banking industry can increase the price of reserves to the bank and raise returns to 
reserve-conserving innovations. 

James F. Dingle, Ph.D. Mass. Inst. Technology 1968. The effects of monetary policy on 
the purchases of consumer durable goods in Canada. 

It is hypothesized that the cost of consumer installment credit forms a significant link 
between monetary policy and the purchases of consumer goods in Canada. Monetary policy 
is measured by operations on the Treasury bill rate. Substitution between bills and com¬ 
mercial paper renders the short-term paper rate sensitive to the policy variable. A portion 
of this variation is passed along to consumers in revised finance ch^ges. A reduction in 
expenditures on durable goods results from higher charges. A quarterly econometric model 
is employed to quantify each of these rdationships. 

John A. Dominick, PhD. Alabama 1967. The role of silver money in the monetary history 
of the United States. 

William J, Frazer, Jr., PhD. Columbia 1968. The liquidity structure of firms and mone¬ 
tary economics. 

This essay deals with the effects of asset size on the liquidity structure of firms and with 
both new and old topics in monetary economics. It derives a part of its uniqueness frona, 
the emphasis on the ^ect of bank loans on the demand for money, and from its particular 
empha^ on the complications imposed by structural differences on the interpretation of 
movements in selected time series. 

Barry L. Friedman, PhD. Mass. Inst. Technology 1967. The demand for money: testing 
a Neo-Fisherian hypothesis. 

A model is constructed which involves two gradual adjustment processes. One h a learn¬ 
ing process by which desired vdodty re^nds dowly to changes in interest rates. The 
other is a process in which individuals attempt to adjust their actual stock of cash balances 
slowly to a target defined by the learning process. T)^ model is compared with the perma¬ 
nent income model. It is found that when both models are corrected for autocorrelation the 
Neo-Fidierian approadi dearly out-performs the permanent income approach. 

Robert L. Frnka, PhD. Southern Methodist 1967. The demand for money and its 
substitutes. 

The study is concerned with the substitutability between money (demand deposits and 
currency) and other liquid assets (time depodts, saving shares, etc.). The evidmoe from 
time series indicates that money is a fairer good substitute for some type of liquid assets 
and therefore it is conduded that the use of general credit controls by the Federd Reserve 
may have unintended impacts on some sectors of the economy. 

Donald M. T. Gibson, D.BA. Harvard 1968. A study of the strategic and operational 
significance of the credit card for commercial banks. 

WnxiAM E. Gibson, PhD. Chicago 1967. Effects of money on interest rate. 

This study examined the operation of three effects of changes in the money stock on 
interest rates: liquidity, income, and price-expectations effects. For UB. data, an increase 
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in the money stock brings about an immediate fall in market interest rates, but only a few 
months later it causes rates to rise to their previous levels, due to increases in income. 
Price-expectations effects on interest rates were also measured, and a positive relation was 
found between interest rates and expected rates of price change when the latter were 
approximated by past rates of price change. 

Joseph J. Horton, Jr., PhJ>. Southern Methodist 1968. The theory of the determination 
of the money suppV^ expansion of the Friedman-Schwartz equation and an alternative 
model. 

It is shown that neither the Friedman-Schwartz equation nor a supply function built up 
from a multiple equation financial model is free from demand elements. If demand and 
supply analysis is to be used, a multiple equation financial market approach which does 
not use the concept of money should be employed. A single equilibrium statement is pre¬ 
ferable in cases in which the concept ‘hnoney” is too useful to be discarded. 

Dwight M. Japfee, Ph.D. Mass. Inst. Technology 1968. Credit rationing and the com¬ 
mercial loan market. 

A structural model of the commercial loan market, fully integrating the possibility of 
nonpiice credit rationing, is formulated and tested. The model consists of two equations 
on the supply side, eatplaining the degree of credit rationing and the loan rate, and one 
eqxiation on the demand side explaining the quantity of loans outstanding. Credit rationing 
is shown to be a mode of rational behavior and an empirical proxy measure for rationing 
is developed. 

James L. Ejehline, PhD. Maryland 1968. Substitutability of claims at depositary 
institutions. 

This dissertation investigates the degree of substitution among consumer-type claims at 
the three largest depositary institutions—commercial banks, savings and loan associations, 
and mutual savings banks. Demand functions were estimated for five types of daims 
utilizing multi-cross-section data for a sample of Standard Metropolitan Statistical Areas. 
Income- 3 deIdmg daims, in general, evidenced a significant degree of substitutability for 
each other, whereas dtoand deposits exhibited a limited d^ree of interest rate sensitivity. 
Convenience factors were found to be important arguments in the estimated demand 
functions. 

Robert £. Knight, Ph J). Harvard 1968. Federal Reserve System polities and their effects 
on the banking system. 

Since postwar Federal Reserve open market policies have generally aimed at Tnainf^iTiiTig 
free reserves within a target range, the primary focus of this study is the determination of 
free reserves and the effects that variations in free reserves have on bank credit expanaon. 
A model of Federal Reserve behavior, making free reserves a fimction of several buaness 
cyde mdicators, is developed. The growth In member bank loans and investments is pro¬ 
portional to the difference between the actual levd of free reserves and the level de¬ 
sired by the banking system. During normal circumstances the primary determinant of 
bask demand for free reserves is the demand for loans. The excess demand model for 
free reserves explains changes in loans and investments more satisfactorily than the extended 
monetary base, nonborrowed reserves or the sum of currency in circulation and non- 
borrowed reserves. 

Nicos A. Kotjbxs, PhD. Yale 1968. Factozs affecting the demand for money in Greece: 
an econometric study. 

Hayne E. Leland, PhD. Harvard 1968- Dynamic portfolio theory. 

Portfolio theory is extended to an N period modd, using dynamic programming to 
maximize expected utifity. The problem is analyzed with and. without intermediate con¬ 
sumption and income. Necessary and suffldent conditions for s^)aration and for myopic 
pofides to be optimal are derived; they are dosdy related. Consumption & liTw^r in 
permanent income for utility functions satisfying separation criteria; a subject implies 
proportionality. *Tum|^” consumption and portfolio strategies are derived; tax and 
llqui<fity preference effects are analjrzed. 

Roef j. Luders, PhD. Chicago 1968. A monetary history of Chile: 1925-1958. 

The stuffy diows the dose Fdationtiup between the bdiaviour of price movements and 
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the money supply. It explains changes in the money supply by analyzing (a) movements in 
the deposit-reserve and the deposit-currency ratios, and (b) changes in the supply of 
high-powered money. These are then explained in terms of Central Bank (1) foreign ex¬ 
change operations and (2) credits to the public and private sector. Social, political and 
economic forces re^onsible for these Central Bank operations and credits are analyzed. 

Thamf? Mammekt, Ph.D. Pennsylvania 1967. An econometric study of the money market 
in India. 

WnxiAM McCleary, Ph.D. California (Berkeley) 1967. Monetary policy, debt manage¬ 
ment, and the term structure of interest rates. 

Peter L. Miles, Ph.D. McGill 1968. Assets and liabilities of chartered banks: an econo¬ 
metric analysis. 

In this thesis empirical knowledge of bank portfolio behavior in Canada, using econo¬ 
metric techniques, is extended in two major respects. First, the argument is, that the 
nature of the legal reserve restraints in Canada (in the period 1954-1965) is sudk that the 
demand equation for excess reserves is not identii^ble in a model which aggregates over all 
banks. Therefore, bank earning asset accumulation must be examined directly by estimating 
equations which explain the demand by banks for the components of their earning asset 
portfolio. Second, there is an investigation of the influence of interest rate expectations on 
the portfolio bdbavior of banks and the nonbank public (insofar as the public’s behavior is 
reflected in its demand for bank liabilities). There is further analysis of the effects of risk 
on these markets, since the theory of portfolio selection holds that the risk associated with 
a given expected return is an important variable in investors’ utility functions. 

Sandra 0. Moose, Ph.D. Harvard 1968. An anal 3 rsis of fluctuation in commercial bank 
demand deposits: 1955-1965. 

This thesis attempts to explain fluctuations in demand deposits from 1955 to 1965. It 
does so by estimating separate demand functions for corporations and individuals. Cross- 
section and time-series estimates are obtained by using data in a differenced form. The 
variables employed are largdy those suggested by the portfolio theory or corporate cash 
management studies. The results seem to conflrm that corporate and personal demands are 
influenced by quite distinct factors and have separate patterns of stability. 

Neil B. Murphy, Ph.D. Illinois 1968. A study of wholesale banking bdravior. 

The purpose of this study is to examine the production and sale of wholesale banking 
services. A set of production constraints on bank output is constructed. Standard cost and 
production theory is employed to analyze the constraints on real output while the level of 
capital is specified as the constraint on financial output These functions are disaggr^ted 
to construct a tied-sale theory of price behavior. Finally, the poHcy implications of the 
model are discussed. 

Keizo Nagatani, PhD. Brown 1968. Money in a growing economy. 

This is a theoretical study of the role of money in the growth process of a closed, neo¬ 
classical economy. First, the study presents a unified account of the role of money in 
capacity growth. Second, it extends capacity growth models to accommodate unemploy¬ 
ment. The importance of the relationslnp between money wage fiexibOity and price flexi¬ 
bility is discussed. Third, of a set of different monetary stabilization policies, a unique best 
policy is identified. 

John A. Naylor, PhD. Illinois 1968. Some empirical and theoretical consideratioiis relative 
to the term structure of interest rates. 

The determination of the empirical relevance of the two major theories of the term 
structure of interest rates was the purpose of this thesis. It was found that when the 
implkations of the major theories are tested using both investors’ portfolio and interest 
rate data (for UB. government securities), the results tend to be consistent with the 
market segmentation theory and inconsistent with the expectations theory. 

Charles F. Prase, PhD. Maryland 1968. The monetary analyris of Henry Thomton and 
its significance in the development of British monetary economics. 

Henry Thornton was the leading monetary economist of the Bullion Era althou£^ this 
role is sometimes attributed to Ricardo. The non-neutral-money modd developed in Thom- 
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ton’s Paper CredU of Great Britain (1802) anticipated some Keynesian concepts and the 
Sayers-Raddiffe emphasis on the ovezko credit structure. Although his contributions have 
not been widdiy recognized m the literature, Thornton exerted a traceable influence on 
British monetary thought. Based on ideas ftiTnifar to Thornton’s, British policy makers 
rejected neutral money in the 1870’s. 

Irvutg Plotkin, Ph.D, Mass. Inst. Technology 1968. The determinants of commercial 
bank operating costs: an econometric analysis of activities and services. 

Previously employed data and statistical techniques cannot reveal the true cost functions 
nor the extent of economies of scale in commercid banking. By applying new econometric 
procedures to a novel data base thLg study sought to isolate and measure individual cost- 
incurring activities and services. Redefining the cost measure to include labor-replacing 
(automation) expenses as well as actual labor e^q^enses, changed the cost fimction from 
one of apparently unlimited economies of scale to one which exhibits early exhaustion of 
overall economies as asset size increases. Applications for bank management and regulation 
are illustrated. 

Wnxmi S. Rawson, Ph.D. Duke 1967. Entry, exit, and the structural evolution of 
markets. A case study of Georgia banking, 1900 to 1964. 

Paul E. Robests, Jr., PhX). Iowa 1968. An examination of the lending policy of leading 
international financial institutions in the light of a comparative analyris of private and 
public devdopment banks. 

Roy J. Rutein, Ph.D. Northwestern 1967. The regional impact of open market operations: 
an econometric study. 

Rais B. Saniman, PhD. Creotge Washington 1968. Determinants and behavior of the 
money supply in Malaysia. 

The balance of payments has been the principal determinant of the money supply in 
Malaysia. The currency component varies in automatic response to variations in the balance 
of payments position. The evidence on the link between the deposit component of the 
money supply with the balance of payments is inconclusive. The evidence refutes the widdy 
hdd assumption of the existence of large swings in the money supply on the basis of the 
volatility of Malaysian exports. 

Thomas J. Sargent, PhD. Harvard 1968. The structure of interest rates. 

Donald Savage, Ph.D. Wisconsin 1967. The unit bank in a branch banking state: a case 
study of Maine. 

The dissertation examines the effects of permissive branch banking legislation on the 
unit banks in the State of Maine over the period 1926 to 1962. While the introduction of 
branch banking caused a great reduction in the number of unit banks, those unit banks 
that remained in 1962 had adopted the balance sheet diaracteristics, such as loan ratios, 
of the branch banks but earned significantly lower profits than the branch banks. 
Baudouin R. Scbeyven, PhD. Columbia 1968. Some aspects of the European Giro 
experience. 

John M. Sinclair, D.BA. Harvard 1967. An evaluation of the determinants of success in 
the instaflation of computers in commerdal banks. 

James J. Sullivan, PhD. Johns Hopkins 1968. Alternative modds of Federal Reserve 
behavwr. 

In this study, alternative linear decision rules for the Federal Reserve were derived, and 
estimates of the parameters of the rules were obtained in the period 1952-65. The rules 
reflect differing assumptions about the lag structure and the relevant finanrial variables. 
The results suggest that open market operations were performed primarily to stabilize 
financial markets and, in particular, in the 1959-65 subperiod in response to the balance of 
payments problem. 

J. Er23est Tanner, PhD. Brown 1968. The timing of the effects of monetary policy. 

This study was designed to determine the required money supply chaiiges to offset 
exogenous changes in aggregate demand. The theoretical portion devdops and solves a 
dynamic national income modd, characterized by distributed in each of the structural 
equations. The empirical section attempts to estimate the modd and the empirical co- 
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efficients indicate that the short-nm effects of a change in the money supply are about 
equal in magnitude to the long-run effects. 

Howasd a. Thompson, PhD. Alabama 1968. The effective cost of urban home mortgage 
borrowing as it relates to specific borrower characteristics associated with the underin- 
comed, undereducated and underfranchised in Tuscaloosa, Alabama. 

Income, formal education, experiential education (mortgages negotiated previously, 
lenders shopped, and finandal information source utilized), and enfranchisement (race and 
job status) were regressed, using nonparametric techniques, with a specially derived cost of 
financing common denominator—cost per $100 per year financed. The study found no 
“exploitation’’ of underincomed, undereducated or underfranchised residential mortgage 
borrowers. Instead, higher financing costs correlated with borrowers best able to afford 
them—^the more affluent and better endowed utilizing conventional loans. 

Richard D. Towey, PhD. California (Berkeley) 1967. Commercial bank time deposits and 
some of their implications for Federal Reserve policy. 

William S. Townsend, Ph.D. Texas 1967. Competition for deposits between bank and 
nonbank financial intermediaries. 

This study seeks to ascertain the extent of competition for deposits between commercial 
banks, savings and loan associations, and mutual savinp banks. Statistical demand functions 
were estimated in both linear and log-linear form for the deposit liabilities of these inter¬ 
mediaries; cross-section, temporal cross-section, and time series data, for the 1951-64 
period, were used. The estimated parameters in our demand functions suggest the existence 
of competition for deposits between the principal depository-type finandal intermediaries. 
Thomas Velh, Ph.D. Wisconsin 1967. Positive policy design and the Chicago monetary 
reforms. 

The thesis applies some of the results of a combination of the “Amsterdam” theory of 
control and the cybernetic view of communication-command to the literature surrounding 
the Chicago-normativism controversy. The Chicago rules for monetary reform are shown 
to have many properties which are formally identical to those possessed by goals or targets: 
it is in this sense that we condude that the Chicago monetary reforms are normative. 

Wallace H. Wilson, PhD. Michigan 1968. The determinants of short-run change in 
consumer time and savings balances. 

Edgar W. Wood, PhD. Louisiana State 1967. Credit union development in Louisiana. 

Credit unions are cooperative financial institutions narrowly restricted by their legal 
framework to accumulating the savings of and extending loans to persons in a limited 
field of membership. This dissertation traces the devdopment of these institutions in the 
United States and Louisiana and assesses their economic role and impact and suggests 
some improvements whidi shovdd be made in their legal framework as a result of certain 
unique solvency, liquidity and equity problems which they possess. 

Henry W. Woudenberg, PhD. Michigan State 1968. The seasonal effects of Federal 
Reserve policy. 

The study auialyzes the effects of seasonal changes in monetary operations on the 
seasonal in the money stock. In addition, the relationships between these operadons and 
seasonal changes in market interest rates and in Real Gross National Product are examined. 
Simple least squares regression analysis Is utilized, and the periods contrasted are the Second 
World War (1942-1946), the immediate postwar (1947-1951), and the post-Accord period 
(1952-1965). 

Iee Nee Yoon, PhD. Minnesota 1967. The conventional mortgage loans of savings and 
loan associations. 


Public Finance; Fiscal Polu^ 

Susan R. Aoria, Ph.D. Chicago 1968. Tax treatment of income from mineral industries: 
an economic appraisal. 

A study of the incentives to invest in mineral industries given by the depletion allowance 
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and related federal tax provi^ns with special attention given to the oil and gas, iron, and 
coal industries. Mcdd developed to estimate these incentives including the effects of severance 
taxes, differential insk, lease costs, and possible changes in tax law. 

David B. Ashby, Ph.D. Oregon 1968. State and local government demand for cash balances. 

Edward G. Boeh^te, Ph.D. Indiana 1968. Equalization of state>local fiscal relations: aid to 
education in Indiana. 

Theoretically, a framework for the equalizing of local tax effort as a fiscal objective for 
state aid is provided. Empirically, the following questions are asked with reference to 
Indiana: (1) is tax effort equalized with the existing distribution formula; (2) how does 
the present aid distribution pattern compare with major alternative formulas; (3) what 
effect does the equalizing of tax effort have on total educational expenditures? 

Keith Bryant, Jr., Ph.D. Alabama 1967. Alvin H. Hansen’s contribution to fiscal policy. 

Henry J. Cassidy, PhD. Illinois 1968. Stabilization properties of the payroll tax. 

This study examines the characteristics of the wage distribution in the United States and 
changes in the wage distribution for purposes of evaluating the stabilization properties of 
the payroll tax. It lays out measures of elasticity of the payroll tax and ^ows how various 
exemptions and wage ceilings contribute to elasticity of the tax and its resultant stabilization 
characteristics over various phases of the business cycle. 

Robert M. Coen, Ph.D. Northwestern 1967. Tax policy and investment in manufacturing 
1954-1966. 

Sureshchandra Desai, PhD. California (Los Angeles) 1967. The effectiveness of federal 
grants in attaining equalization, equity and economic growth: a case study of India. 
The quantitative appraisal of the system of federal grants in India in terms of certain 
selected indices was carried out for 1955-56 and 1960-61. Federal grants were found to be 
not equalizing, though there was a ^ght equalizing tendency over time. Their impact in 
the attainment of equity as between the states was foimd to be negligible. They were found 
to be conducive to economic growth in terms of their impact on interstate mobility. 

Bradley T. Gale, PhD. Rutgers 1968. The effect of income elasticity of tax yields on 
expenditure growth: a state-local analysis. 

T^ study examines the effect of the tax structure of state-local governments on their 
expenditure growth. It was found that per capita expenditures grow more rapidly in states 
whose tax revenues increase automatically in re^onse to income growth than they do in 
states whose tax structures are less elastic. The effect of secular income elasticity on per 
capita expenditure grovrth was found to be greatest in states of high income growth 
as expected. 

Francis G. Hayden, Ph.D. Texas 1968. Principles and policies of allocating state primary 
and secondary public educational expenditures. 

First, a chapter is devoted to devdoping a theory of fiscal federalism. Next, the pro¬ 
cedure is to move from the general realm of fiscal federalism to the specific realm of state 
educational expenditures. The traditional approach to state educational expenditures has been 
concerned with matters such as financial matching devices, equalization grants, fiscal 
capacity, fiscal effort, and so forth. Here these matters are shown to be theoretically irrele¬ 
vant and actually frustrating to providing education. Finally, a mathematical appendix 
depicts the use of mathematics in presenting and analyzing improved expenditure formulas, 
formity and administrative coordination In reducing administrative problems. 

Dale M. Heien, PhD. George Washington 1968. An econometric model of United States 
government revenues and expenditures. 

This dissertation described an aggregate econometric model of the U.S. economy with 
partkolar emphasis on the government sectors. The main government sectors include tax 
receipts, contributions to socsal insurance funds, transfer pa 3 maents, and purchases of goods 
and services at both the federal and state—and—local level. The model which contains 
181 endogenous variables was estimated with annual data from the 1947-65 period. 

Robert E. Hicks, Ph.D. Ohio State 1967. An analyas of the influence of certain fiscal 
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variables on the success of proposed school tax levies and bond issues for public school 
support in Ohio. 

This dissertation analyzed the influence of ei^teen fiscal and socio-economic variables on 
the decision of the electorate to vote for or against a public school finance proposal. A 
generalized stepwise regression was used, and included all bond issue and tax levy proposals 
for 1962 through 1966, a total of 3450. Only the educational level of adults and the average 
daily attendance in the school district are consistently significant. Fiscal variables are not 
consistently significant in any category investigated. 

Patrick R. Kelso, PhD. Texas 1968. A federally based state income tax as a potential 
source of revenue for Texas. 

The study compared the several policies a state might adopt with regard to conformity 
to federal income tax codes. The comparison is in terms of the effect on tax yidds, distri¬ 
bution of tax burden, and sensitivity to income change. Consideration is also given to the 
problems of income tax administration and to the effectiveness of state-federal tax con¬ 
formity and administrative coordination in reducing administrative problems. 

Melvyn B. Kraus, Ph.D. New York 1968. Tax harmonization in the Bendux Economic 
Um’on. 

Peter B. Lund, Ph.D. California (Berkeley) 1967. Municipal costs arising from business 
and industry: a case study of San Leandro, California. 

Nicholas A. Michas, Ph.D. IRinois 1967. Variations in the levd of provincial-munidpal 
expenditures in Canada: an econometric analysis. 

This study Is an attempt to determine those factors which affect per capita expenditures 
of various functions at the provindal-munidpal level in Canada. Variables used with a 
measure of success in single equation regressions were per capita income, population density, 
and urbanization. The effect of federal aid upon per capita total expenditures was considered 
in a two-stage least-squares model. The variables tax effort and per capita revenue of each 
province were also included in the framework. 

Nicholas Michas, PhD. Illinois 1967. Analysis of property taxation in Alberta. 

William R, Moepat, PhD. Harvard 1968, Pricing and the corporation income tax. 

Price rules are deduced for industries which act as monopolists pursuing profit maximiza¬ 
tion, target rate of return, dollar markup, per cent markup, and revenue m a xim i z ation. 
Corporation income tax rates are introduced in motivationally logical ways. Yearly data, 
1928-1962, indicate profit maximization in textfles and target-rate pricing in rubber. Unit 
labor and materials costs, and excess demand, are important explanatory variables. Taxes 
hdp explain price changes, but are not important for price levels. 

Abdur Rab, PhD. Harvard 1968. Personal and business income taxation in Pakistan. 

Cadwell L. Ray, PhD. Texas 1967. An analysis of the impact of value added taxation 
with special reference to Texas. 

Bruce R. Riggs, PhD. Wayne State 1968. Stabilization policy and the individual income tax, 

Gail Bennett Sangree, PhD. Case Western Reserve 1967. An evaluation of the in¬ 
tangible property tax in Ohio, 

Thfe is Ae first study in depth of the Ohio experience with taxing intangibles. The tax 
is evaluated and recommendations made. Preferential earmarking for public libraries has 
given Ohio perhaps the nation’s best library system. Some justification is found for the 
charge rypif-aT is inequitably and regiessively treated. Compliance is found to be excellent 
for large taxpayers, but 30 per cent of potential revenue from other taxpayers (with ova: 
half the liability) is lost from non-compliance. 

Geraid Sazama, PhD. Wisconsin 1967. State government industrial loan programs. 

State government industrial loans are granted in two fonns direct or guarantee of 
privately placed loans. The mtdrt objective is to determine whether or not state loans have 
a positive economic impact on states whidi grant than. Secondary objectives are to evahiate 
the relative importance of different reasons for thdr Impact and to look at t hem in 
perspective of some broader economic and noneconmnic questiems. Examinatkm of five 
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states responsible for 86 per cent of the dollar value of loans resulted in finding that all 
five loan programs had positive net social benefits. 

WnxiAM T. Sher, Ph.D. Minnesota 1967. The burden on capital and the shift of the 
corporation income tax. 

A brief review and discussion of Harberger’s article and Tambini’s unpublidied dissertation 
are made first. A reexamination of the MM Theorem follows. The main body of this 
dissertation is built on a general equilibiium model taking into consideration uncertainty 
or risk. The demand functions for stocks and bonds are derived and certain desirable 
properties of the supply functions are established. Mathematical properties of the functions 
are examined. Two theorems are proved which yield the conclusions. 

David L. Smith, PhJD. Arizona 1968. The re^onse of state and local governments to 
federal grant-in-aid payments. 

This study seeks to determine the expenditure re^onse of state and local governments to 
federal grants on both a theoretical and empirical ba^. A major finding was that federal 
grants appear to produce a strong income efiiect that acts to release funds for expenditure 
on the nonaided functions, rather than drawing funds away from them. In addition, some 
tentative conclusions regarding the effects of a system of unconditional grants are offered. 
Joseph R. Thompson, PhD. Florida 1968. An economic analysis of public expenditure 
in Honduras: 1925-1963. 

Emanuel Tobier, PhD. New York 1968 New Jersey’s subnational fiisc: a case study of 
the taxing and spending policies of state and local governments. 

George I. Treyz, PhD. Cornell 1967. Effects of alternative fiscal policies on the national 
economy: a flexible econometric approach. 

An econometric model of the economy that includes “demand” variables (the observed 
value plus any change in unfilled orders for that sector of demand) is used to forecast 
price changes and real values. Conditional probability distribution forecasts are based on 
simulations that incorporate estimates of the probability distribution of the disturbances. 
These estimates include adjustments for factors, such as the psychological effects of a par¬ 
ticular policy, that would not be captured in mechanical forecasts with the model. 
FRANEXiy D. Van Buer, PhD. Illinois 1967. Structure and administration of the Eastern 
Nigerian tax system. 

The major purpose of this study is to present the first comprehensive description and 
analysis of the tax system of Eastern Nigeria as it existed until 1966. The major sources 
of tax revenue of both the regional and local governments are analyzed. A major part of the 
study is concerned with the personal income tax, which is the major source of tax revenue 
in Intern Nigeria. A major finding of the study is that Eastern Nigeria has proved that 
a personal income tax, properly designed and administered, can produce a substantial amoimt 
of revenue in a developing country. 

James A. Wilde, PhD. Princeton 1968. The stimulatory effect of grants-in-aid. 

This study examines the effect of intergovemmentsi grants on the expenditures of 
recipient units. Empirical results from the areas of public education and public assistance 
appear to be compatible with the theoretical modd devdoped. Indications of greater sthnu- 
iation in the welfare case may be due more to the nature of the expenditure category than 
to the provisbns of the grant. 

Alexander C. Wiseman, PhD. Washington 1968. The demand for cigarettes in the United 
States: implications for state tax policy. 

Michael F. Zweig, Ph.D. Michigan 1967. Forecasting state tax revenues. 


Znternatioiial Economics 

Frederick M. Abler, DJ3A. Harvard 1968. Import substitution, UB. production abroad, 
and the VS, balance of payments. 

Kenneth L. Bauoe, PhD. Michigan State 1967. Voluntary eiport restrictions as a foreign 
commerdal policy with ^>edal reference to Japanese cotton textiles. 
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The evaluation of voluntary export controls was analyzed with special reference to 
Japanese limitations on cotton textiles to the United States, A test of the results of export 
controls has been made by calculating the elasticity of demand for cotton velveteen in the 
United States market. By means of multiple linear regression and correlation analysis, a 
demand elasticity factor was obtained. On the basis of these calculations it became dear 
that the voluntary export controls imposed by Japan were more restrictive than those 
that would have been imposed by the United States (at rates proposed by the Tariff 
Commission). 

Dwijaraj Bhattacharya, Ph.D. Wayne State 1968. International liquidity: is there a 
problem of current and prospective shortage? 

Harry R. Biederman, Ph.D. Columbia 1968. The influence of decreasing costs on inter¬ 
national trade and cooperation in aero^}ace products. 

Martin E. Bond, PhD. Iowa 1967. Capital movements and international disequilibrium. 
Robert Bonnington, PhD. Iowa 1968. Foreign investment inducements; Latin America. 
Harold L. Bryant, Ph.D. Cincinnati 1967. Problems of disdpline in the inteznational bal¬ 
ance of pa 3 maents. 

Shirley P. Burggrae, Ph.D. Case Western Reserve 1968. A review of the theory of gains 
from trade under imperfect competition. 

Reviewed are the considerations accepted trade theories give to the gains from trade 
when the perfect competition assumption is removed. Then the effects on the gains from 
trade are analyzed as each competitive imperfection is introduced: product differentiation, 
scale economy and diseconomy, restriction to entry, monopoly, and imperfect knowledge. 
Peter B. Clarz, PhD. Mass. Inst. Technology 1967. C^timum intemationaZ reserves. 

This thesis represents an attempt to relate some of the factors in a systematic fashion 
which affect reserve needs. A two-period Fi^erine model is developed in which interna¬ 
tional reserves function as a capital good and a transformation curve for reserves is derived. 
Optimum reserves are derived as a function of the frequency of balance-of-payments 
defldts, the opportunity cost of reserves, and the type of refuse which is made to a 
pa 3 anents deficit, the preferences of the country with respect to present and future use of 
resources, interest payments, and capital movements. The analyris is extended to a model 
which specified the way in which reserves and the speed of adjustment both serve to 
maintain a certain degree of security against incurring the costs of illiquidity. 

Melvyn R. Copen, D.BA. Harvard 1967. The management of U.S. manufacturing sub¬ 
sidiaries in a developing nation: India. 

George W. Dicz, Jr., Ph.D. Pennsylvania 1968. Effects of petroleum import liberalization 
on emplo 3 m[ient and discovery rates in the United States. 

Data derived from a questionnaire submitted to all U.S. refineries, together with data 
from various other sources, are analyzed to arrive at an evaluation regarding the effects 
of petroleum import liberalization on domestic oil prices, employment, and discovery rates. 
It is concluded that the price would decline about 25 per cent (maximum), total employ¬ 
ment (ex mult4)lier effects) would decline by about SOflOO, and the discovery rate would 
fall by less than 10 per cent. 

Alfred J. Field, Jr., Ph.D. Iowa (Ames) 1967. A multi-r^Jonal, multi-commodity 
descriptive and econometric analysis of world trade, 1953-1964. 

Bruce W. Finley, Ph.D. Pennsylvania State 1967. Tanker capacity and crude oil imports 
in Western Europe 1975 projects. 

This study investigates changes in the Western European crude oO supply pattern that 
have occurred since the Suez Crisis of 1956-1957 and assesses some of these changes as to 
their possible impact on tanker requirements for crude oil imports in 1975. 

Edwin H. Flynn, PhD. Indiana 1967. The European Common Market: its production, 
trade, and welfare effects. 

This theris states the overall economic impact of the EEC by applying theories of 
customs union and economic changes in patterns of spedalization, protection, and competi¬ 
tion. EEC gains so far observed reflect merely initial static wdfare advantages of customs 
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union. The incomplete nature of the integration has prevented realization of potentially 
extensive scale, efficiency, and competitive advantages. Further commercial and fina n c i a l 
policy integration is necessary. American investment to date has been the greatest stimulus 
to Industrial restructuring. Agricultural policy, one of co-ordinated protection rather than 
integration, results in rdatively high cost to community consumers. Incomplete integration 
liTwitg positive world welfare effects which Tnigh t. otherwise accrue. Specific external welfare 
effects include pressure on other countries to associate with the co mmunit y or to establish 
competitive trading blocs with inherent welfare disadvantages of regionalian. 

Klatjs Fmedrich, PhJD. Cornell 1968. The Euro-doDar S 3 rstem. 

The historical-mstitutional basis of the Euro-doHar system. A model, incorporating both 
inter-bank intermediation and credit creation through the system. Euro-dollar data for the 
major financial centers, presented in circular flow form with special reference to changes 
caused by the 1965 guidelines. Policy applications in the Euro-doHar market; the Ita l ia n case 
of adjusting private banks’ external positions to the needs of the balance of pa 3 unents. 

K. George Gabriel, D.BA. Harvard 1967. The gains to the local economy from the 
foreign-owned primary esport industry: the case of oil in Venezuda. 

Paul GAEBELm, Ph.D. Claremont 1968. Devaluation under full employment and infiation: 
the case of Israel. 

The experience of Israel, following the devaluation of the pound in February, 1962, 
confirms ^e essential validity of the modem theory of the balance of payments adjustment, 
involving a synthesis of the elasticities and absorption approaches to the problem. The 
trade balance first improved and then deteriorated, as an initially favorable relative price 
effect of devaluation was overwhelmed by an unfavorable income effect. 

Alan L. Ginsburg, Ph.D. Michigan 1967. A regional covariance analysis of the determinants 
of n.S. and U.K. exports during the postwar period. 

JOBCN R. Griefith, Jr,, PhD. Kansas 1968. The effect of the Interest Equalization Tax 
Extension Act on purchases of long term bonds of sdected countries marketed in the 
United States, January 19S9-March 1966. 

Demos P. Hadjivanis, PhD. Miimesota 1967. The demand for international reserves: a 
cross-section analysis. 

This is an analyas of the factors determining the official demand for international re¬ 
serves, (R). One of the hypotheses tested is that R are related positively with total inter¬ 
national payments, the variability of R, the degree of devdopment, and inversely with the 
borrowing capacity. The significance of money supply, commerdd bank holdings of R, 
fordgn liabilities, and exdiange rate flexibility is also explored. 

James A. Hanson, PhD. Yale 1967. The terms of trade and economic growth. 

Donald G. Hecsebman, PhD. Mass. Inst. Technology 1967. Models of the balance of 
payments and standards for adjustment. 

A model of two economies is developed which is able to portray private capital move¬ 
ments as arising naturally out of conditions in rational financial markets. For the case in 
which adjustment costs are zero, a set of standards is suggested whidi results in a more 
effident s^tion than that provided by the prevailing balance of payments standard. The 
new set of standards emphasizes the importance of adiieving an appropriate current- 
account balance. 

Donald S. Henlet, DDA. Harvard 1967. Regional trade and market performance: a 
study of the CenM American common market 
Janos Horvath, Ph.D. Columbia 1967. A comparative appraisal of economic aid. 

This study analyzes the economic aid programs of the Soviet Union as compared with 
those of the United States. After a recount of Soviet aid projects, two tests are made. 
First, the foreign trade data of the Soviet-aid-redpients riiow expansion with the USSR and 
the USA alike. I&cond, the designed indicators reveal that beneficiaries of Soviet aid 
en h a nc ed tfaelr public sector while country receiving no Soviet aid e]q)anded their private 
sector. 

Victor E* Jacobs, PhD. K a nsas State 1968. A theory of international commodity trade as 
a cause of divergence in international rates of economic devdopment. 
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The dynamic effects of international commodity trade on rates of factor creation (or 
depletion) are analyzed when trade is opened between idealized developed and under¬ 
developed countries. Factor proportions differences peculiarly consistent with differing 
stages of development are postulated and the effects of trade analyzed via Heckscher-Ohlin 
factor price effects and resulting responses of factor quanta. Divergence in developmental 
and welfare paths are the contended result. 

Hugo M. Kaxjtmann, PhD. Columbia 1968. The (lerman revaluation debate 1959-1961: 
a chapter in political economy. 

Warren J, KsEa^N, D.BA. Harvard 1967. Scanning the international business environment: 

a study of the information acquisition process. 

SwEE Joo Khoo, PhD. Cornell 1967. Malayan exports: instability and prospects. 
Sabastzaan J. Kleu, D.BA. Harvard 1967. Import substitution in the South African auto¬ 
mobile industry. 

Gerald M. Lags, Ph.B. Mnnesota 1967. The welfare cost of trade restrictions: a linear 
programming analyris. 

The purpose of this dissertation is to provide further evidence on the efficiency losses 
due to trade restrictions. A linear programming model is developed which, when applied 
to the Japanese economy of 19SS, yields estimates of the production cost of their restric¬ 
tions in the range of three-tenths to one per cent of national income. These estimates are 
larger, but not substantially so, than previously reported losses. 

Alton D. Law, PhD. Rutgers 1968. A^ects of the theory and practice of international 
commodity agreements. 

A study of the development of problems of instability and price trend in primary com¬ 
modities and of control activity of the commodity agreement form was undertaken, empha¬ 
sizing tin, coffee, rubber, sugar, wheat, and cocoa. Examination of historical attitudes 
toward control activity shows that the supporting pressure has turned from stabilizatioii 
toward resisting trends. This basis holds less economic justiffability and promise. Problems 
of compliance, funding, adjustment, and reallocation become ehIarged-~not solved—by 
this approach. 

J. Clark Leith, PhD. Wisconsin 1967. Effective rates of protection: analysis and an 
empirical test. 

The assumptions of infinite supply and zero substitution elasticities of the original 
effective protection model are relaxed. Allowing for less than infinitely elastic supplies of 
nontradable inputs or of foreign tradables reduces effective protection. Substitution between 
inputs increases the effective protective rate by permitting economizing in production. A 
hypothetical and an empirical examine (for Taiwan) demonstrate the sensitivity of the 
effective protective rate to these modifications. 

Paul Maser, PhD. Pennsylvania 1968. Foreign trade prices in the Soviet bloc: a theoretical 
and empirical study. 

This study calculates foreign trade prices in Hungary’s trade with three partners. Export 
prices are considered in conjunction with import prices because a COMECON country’s 
trade is essentially bilateral barter. World market prices are used as a base of comparison 
because COMECON has not yet evolved its own set of prices. Calculations indicate that 
Hungary imported at less and recrived higher than world market prices from Poland; 
imported from the USSR and Austria at world market prices but exported to USSR and 
Austria about 10 per cent bdow world market levels. 

George W. McEenzie, PhD. (California (Berkeley) 1967. International economic stability: 
an essay In poritive economics. 

R. H. Mason, PhD. Stanford 1967. An analysis of benefits from U.S. direct forrign invest¬ 
ments in less-developed areas. 

Robert A. MaucK, Jr,, PhD. Texas 1967. An analysis of the contribution of foreigD 
investment to the Biazffian economy. 

The historical role of foreign investm^t in the process of ecoimniic development of the 
Brazilian economy is examined. It is concluded that the contribution of foreign Investment 
has been ne^i^le in Biazfi. 
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James S. Moose, Ph J>. Harvard 1968. U.S. direct investment abroad in manufacturing and 
petroleum—a recursive modd. 

This thesis devdops a theory to explain three aspects of U.S. direct investment abroad: 
plant and equipment investment, earnings retention, and direct capital outflows. The 
estimating equations for the theory are set up in the form of a recursive modd. Slightly 
different models are developed for manufacturing and downstream petroleum. 

SoTiRios G. Moussoukes, D.BA. Harvard 1967. Export horizons of Greek industries. 
Parviz Parsa, Ph,D. Oklahoma 1968. The controversy over international monetary system: 
a critical review of the plans for the reform of the system. 

Reform of the international monetary system attempts an evaluation of alternative 
solutions for the reform of the ^stem, and in view of the practical aspects of the reform, 
establidiment of domestic objectives of growth and employment in the present world, and 
a look into the data condudes that creation of more international reserves under effective 
supervision of an international agency is the most promising and the least damaging direction 
in which the reform should devdop. 

Martin F. J. Prachowny, Ph.D. Michigan 1967. A structural modd of the fordgn sector 
of the U.S. economy. 

Pejavar R. Rao, PhJD. Iowa (Ames) 1967. Effect of world trade on economic development. 
David J. Rapport, PhJD. Michigan 1967. An economic anal 3 rsis of barriers to world trade 
in cotton textiles, 1953-64. 

Barry K. Rogstad, PhD. Brown 1968. Long-run international capital movements: impact 
on the Canadian economy. 

Employing the experience of Canada during the 1900-15 and 1948-62 periods, this dis¬ 
sertation provides a consistent explanation of export behavior and inflows of foreign capital. 
It is shown that within a comparativdy small country, a capital intensive export sector, 
with imports providing the necessary capital goods, is capable of drcumventing the observed 
inconsistencies of the classical explanation. Several exogenous disturbances affecting capital 
productivity in export production are examined imder both static and dynamic frameworks. 

Jorge Salazar, PhJD. CaKfomia (Berkeley) 1967. Primary t3q5C export activities as leading 
sectors in economic development: the Venmidan case. 

Donaud j. Schilling, PhJD. North Carolina 1968. Devaluation risk and interest rate parity 
theory. 

It is hypothesized that speculative risk in the foreign exchange markets is primarily 
devaluation risk. A static model of forward market equilibrium is derived ass uming binary 
and asymmetric devaluation risk and using the Bernoulli principle of wealth maximization. 
The implications of the model include the usual interest rate parity conclusions as one of 
three cases. Empirical tests of the risk hypothesis are conducted and policy implications of 
the model and the tests are discussed. 

Lois £. Stekler, PhJD. Yale 1968. Effect of U.S. business fluctuations on imports of 
primary commodities. 

JosiAH D. Stryker, PhJD. Columbia 1967. United States and Canadian manufacturing 
production and exports. 

The effect on exports of the determinants of the structure of comparative costs is 
examined in a two-country, multi-commodity model, utilizing the concept of the production 
fimction with technological progress incorporated as an exponential trend variable. Empirical 
tests are employed, uring data for twenty-four manufacturing industries in the United 
States and Canada over the period 1949-1964. It is found that changes in the structure of 
exports for both countries are rignlficantly related to rates of change of technology and 
rd^tive factor prices and may also be related to the exploitation of economies of scale. 

Augustine H. H. Tan, PhJD. Stanford 1968. Differential protection, economic indices, 
and optimal trade polides. 

A theoretical dissekation, involving the construction of trade models incorporating inter¬ 
industry flows, the use of imported input and nontraded goods. These models are used to 
examine index number problems arising fri>m differential protection, the measurement and 
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theory of effective protective rates, and optimal trade policies to attain noneconomic 
objectives. 

Rodrigtje Tremblay, Ph.D. Stanford 1968. The Euro-dollar market: its role in financial 
intermediation and economic growth. 

Edwet M. Trtjman*, PhD. Yale 1967. The European Economic Community: trade cre¬ 
ation and trade diversion. 

Rene I. Vandendries, Ph.D. Iowa State (Ames) 1967. Foreign trade and the economic 
development of Peru. 

Herman R. Von Bertrab-Erdmann, Ph.D. Texas 1968. The transfer of technology: a 
case study of European private enterprises having operations in Latin America, with 
special emphasis on Mexico. 

This dissertation is based chiefly upon interviews with 73 European or European-con¬ 
nected enterprises having operations in Latin America. Adaptation of techniques to suit 
factor scarcity and market size is achieved in three different ways: by use of older methods; 
by increased labor intensity in ancillary functions; by the redesigning of basic processes. 
Technological transfer implies assimilation through training. Three different sets of training 
indexes which try to quantify the training effort of firms are devised. The training effort 
to these firms is comparatively high. Inflow of technical knowledge into Mexico, as 
measured by royalty and technical asssistance payments has increased rapidly since 1950. 
Harold L. Votey, Jr., PhD. California (Berkeley) 1968. A one- and a two-country 
dynamic model to consider the simultaneous achievement of internal and external balance. 
Thomas D. Willett, PhD. Virginia 1967. A portfolio theory of international short-term 
capital movements. 

A theoretical analysis of private short-term capital movements is presented based upon 
a stock-adjustment model with portfolio growth. Recent empirical studies of U.S. capital 
flows are criticized and the importance of identification problems is stressed. It is argued 
that high-interest rate poHdcs can bring about only a short-run improvement in the UB. 
balance of payments and that for this purpose they are a high cost method of finance. 

Patrick Yeung, PhD. Claremont 1967. Toward a pure theory of entrepot trade. 

A theoretical explanation of the phenomenon of entrepot trade. The entrepot is defined 
with the assistance of the “significant enterprise ^proach” of regional analysis. A geo¬ 
metric model is then built upon the familiar two-dimensional offer-curve version of the 
pure theory of international trade. It is used to analyze the effects of factor endowments, 
changes in supply and demand, growth, transport costs, tariffs, and competition by means 
of comparative statics. A number of theoretical, normative, and operational implications are 
attributed to the model 


Business Finance; Investment and Security Markets; Insurance 

Enrique R. Arzac, PhD. Columbia 1968. Investment selection under probabilistic conditions. 

This dissertation studies the problem of resource allocation in stochastic investment 
processes. It includes model definition, criteria for truncating the planning horizon, prob¬ 
abilistic specifications of the model, distribution-free specifications with inequalities for the 
giTii of partly dependent random variables, approximation of optimal strategies by linear 
dedaon rules, linearization of the resulting ch^ce-constrained programming problems, an 
iterative parametric procedure for nonlinear programming, dual evaluators, Bayesian in¬ 
ference models for multinormal processes, and a survey and evaluation of integer pr<^ram- 
ming algorithms. 

Roger A. Cossaboom, D.B A, Harvard 1968. Segmental financing of corporate con^omeratcs. 
Anthony J. Curley, PhD. Penn^lvania 1967. A stochastic simulation of the personal 
investm^t dedtion. 

This study focuses on the accumulation of wealth by the individuaL The methodology 
selected is the construction and operation of a simulation model of this process. Hie invest¬ 
ment dedaon involves two major segments, time preference and risk preference; model 
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experiments are directed toward the sensitivity of wealth outcomes to vaiiatioDs in behavioral 
assumptions concerning each of these. The necessity that both preference ^sterns be con¬ 
sidered concurrently is also demonstrated. 

Robert G. Edwards, Js., PhD. Arkansas 1968. Some selected estate planning aq>ects of 
the variable annuity. 

Jack E. Gattmnttz, PhD. Stanford 1967. Investment diversification under uncertainty: an 
examination of the number of securities in a diversified portfolio. 

Wilson R. Haig, PhD. Alabama 1967. Negotiable time certificates of deposit: their impact 
on corporate c^ management, 1961-1965. 

The negotiable time certificate of deposit has e:q)erienced since its introduction in 1961 a 
remarkable rise to prominence in the short-term investment portfolio of the non-finandal 
corporation. Although Treasury obligations stiH dominate the portfolio, by 1965 CD^s 
constituted nearly one-fourth of the aggregate portfolio studied. A pervarive use of CD’s 
was noted in all industry lines. It appears that portfolio managers are more actively seeking 
higher investment yields. 

John C. EL&mbor, Ph.D. Mchigan 1968. Capital appropriations and business fixed invest¬ 
ment in manufacturing: an econometric analysis. 

Habbison N. Hoppes, PhD. American 1968. An evaluation of selected, normative models 
of equity valuation. 

This dissertation presents a ssrstematic evaluation of 18 normative, equity valuation 
models that embody three valuation viewpoints (dividends alone, dividends and earnings, 
earnings alone), three types of income-stream representations (exponential, modified ex¬ 
ponential, linear), and two risk-compensation techniques (risk-adjusted discount rates, 
certainty equivalents). In evaluating the relative merite of each of the valuation view¬ 
points, income-stream representations, and risk-compensation techniques, historical finanrig; 
data for 70 companies were analyzed for the 20-year period, 1947-1966. 

Ronald J. HimPKER, Ph.D. Cornell 1968. Capital investment decisions and uncertainty: 
senativity analysis of the present value model and evaluation of the treatment of 
uncertainty. 

Sensitivity analyas is aiqjlied to the present value modd to determine the effects upon 
the value measure of errors in the estimation of the input variables (cash flow, life, dis¬ 
count rate). The results are used to assess the effect of each of several methods which have 
been suggested for dealing with the problem of uncertainty. 

Sanfobd R. Kahn, PhD. Cincinnati 1967. An evaluation of the real estate investment trust. 
Frank R, Ktsller, D.B A. Harvard 1967. The behavior of individuals in security investment 
dedrions. 

Alvin K, EIlevqkcck, PhD. Princeton 1967. Capital budgeting under risk: a mathematical- 
programmi^ approach. 

The allocation of fixed budget dollars, in each of several time periods, among competing 
investment proposals is conadered for a firm operating in a specific risk and imperfect- 
capital-market environment. The general question of attitudes toward risk in multiperiod 
dedsion-malring is 6fiscussed. A programming model of capital budgeting under certainty 
is constructed and then reconskiered in fi^t of the presence of rfek. A procedure for solving 
the resulting mixed-integer prognunming model of capital budgeting under risk is presented 
and lent an economic interpretation. 

John G. McDonald, Ph.D. Stanford 1967, Valuation of common stock and the cost of 
equity ca pit al. 

Wesley W- Marpik, Jr., D.B.A. Harvard 1967, Financial aspects of voluntary divestitures 
In large industrial companies. 

MirsTJRU Misawa, PhD* Michi g an 1967. The historical and comparative study of the 
post-war Japanese securities markets in the H^t of law and business practice. 

G£(»ge cl C. Parker, Ph,D. Stanford 1967. Capita] budgeting and financial ana^ses in 
underdeveloped countries. 

J. R. Peters, PhD. McGill 1968. The economics of private placements in Canada. 
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The study describes the primary market for privately placed and publicly offered 
corporate bonds in Canada. The fxmctions and characteristics of the capital market are 
described and concepts of ef&dency are defined. The study attempts to measure the 
operational and aHocational efficiency of the private placement and public issue markets 
and supplements these measures with an assessment of the influence of the investment 
dealer business and the institutional lenders upon operational efficiency. Lastly, the study 
measures the aHocational efficiency of the corporate bond market and considers the many 
qualitative influences upon allocational efficiency. The operational and allocational in- 
effidendes in the private placement and public issue market are shown to be small in 
relation to the size of these markets, but several recommendations are made. Among these 
recommendations are the use of private regulations to improve effidency and, where 
needed, the use of public policy measures made effective throu^ securities legislation. 
Thomas F. Pogue, PhD. Yale 1968. The corporate dividend dedsion: a cross section 
study of the relationship between dividends and investment. 

Robert C. Puth, Ph.D. Northwestern 1967. Supreme life: the history of a Negro life 
insurance company. 

Gary R. Stone, Ph.D. Stanford 1967. An anabasis of the investment nature of convertible 
bonds. 

Charles A. Tritschler, PhD. Stanford 1967. Empirical research in the implementation 
of current cost based finandal statement for the measurement of holding gains and losses. 
Israel Unterman, D.BA. Harvard 1968. A comparative ana]3r5is of the strategies of new 
life insurance companies. 

Gary Wenglowshz, PhD. Pennsylvania 1967. Estimates of the cost of capital and the 
markers valuation of the average electric Arm: 1954-64. 

Charles Wheat, Ph.D. Arkansas 1968. The New Haven case; a study of changing patterns 
in public policy and capital formatioiL 

Charles W. Young, DDA. Harvard 1968. Linear programming and riiort-teim financial 
planning. 

GiAiTNZ G. Zanuano, PhD. Yale 1967. Business firms liquidity: an Italian experience. 


Business Organization; Managerial Economics; 

Marketing; Accounting 

Robert F. Abbanat, D.BA. Harvard 1967. Strategies of size. 

Manuel S. Alba, PhD. Northwestern 1968. Microanalysis of the sodo-dynamic of diffusion 
of innovation. 

Author seeks to demonstrate the feasibility of amulating the process of diffusion of 
innovation. Based on data from a study of the rate of adoption of touch-tone telephones 
in Deerfield, Illinois, Alba simulates the passage of a population of one hundred persons 
from non-knowers to knowets to knower-adopters. The change in adopter status is affected 
by the quality of Tna5s communication, word-of-mouth influence, and traits of persons. The 
events are generated stochastically. The simulation produced a good fit to actual adoption 
tiTTny by individuals and a moderately good fit to the cumulative adoption rates. 

Abd-Elmegid All Ragab, PhD. American 1967. A study of the conc^t of research 
underlying marketing research education. 

The purpose was to evaluate the concept of research underiying marketing research 
education In American collegiate education. As derived from surveying course offerings, this 
coxKqpt was contrasted against these criteria: natural and social scimce^s conc^t of 
reseaidi, busness needs, and the goals of university education for business. Results: con¬ 
siderable deviation from the concept of research in sconce, improbability of fulfilBng busmess 
needs, and incomparildlity with the goals of univosity education. Anotlier concept was 
proposed. 

Brandt R. Alien, D3A. Harvard 1967* The use of tiine-riiared computer progzams in 
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variables aSectisg the procurement, processing, and distribution functions of the firm. 
Norman C. Lbsner, PhJ3. American 1968. Evaluation and development of forecasting 
techniques for UE. international tdecommunications traffic. 

Separate mathematical models are developed and tested for forecasting and explaining 
UE..Europe Telephone, Telegraph, Telex for the years 19S2-196S. Independent variables 
indude trade, travd, invstinent, prices, business hours and number of voice circuits. The 
djmainics of the industry are investigated from alternative service, call, revenue and 
geographic distribution points of view to set an empirical framework for forecasting. The 
impact of technological innovation and the economic aspects of forecasting provide the 
relevant theoretical framework. 

Eunice J. Loam, DEA. Harvard 1967. Varieties of autonomy and rewards in work: the 
case of the commercial artist. 

Alan hlAcDoNALD, B.BA. Oregon 1968. Communicating with middle and upper class 
Negroes with particular emphasis on media attitudes of generalized influentials. 

This paper tested two hypotheses generally advanced in studies of the media attitudes of 
Negroes: (1) “white” consumer magazines tend to be evaluated more hi^y than similar 
Negro magazines by upper and middle class Negroes; (2) “white” consumer magazines 
will also be regarded as more potent by the same group. Using both depth interviews and the 
semantic differential to determine and sort the attitudes of selected “i^uentials,” the writer 
found little signiffcant support for either hypothesis. 

Joseph B. Mason, PhJ). Alabama 1967. The real differencees in demographic and economic 
characteristics between and among urban and nonurban micro-geographic areas: a spatial 
and temporal framework. 

This research applied discriminant analysis to seemin^y homogeneous micro-geogr^hic 
areas to test for statistical differences in household ecological data and yidded insists into 
pertinait variables for constructing a retail potential model Variables tested were age, 
education, and occupation of household head; household Income; number of drivers’ 
licenses; and number of motor vehicles; number of adults and number of children in 
household; and number of years the family had occupied its present home. 

Robert C. Matthes, PhJD. Purdue 1967. A management information and control system 
for hog fabrication. 

The study was designed to improve profft performances of pork c^>erations by identifying 
the relevant decision variables, evaluating decision alternatives, and determining an optimum 
course of action. Actual data from the case firm were used to construct the various com¬ 
ponents in the system. 

John D. McConnell, PhJD. Stanford 1967. A behavioral study of the development and 
persistence of brand loyalty for a consumer product. 

Franh S. McLaughlin, Jr., PhJD. Florida 1967. An entrepreneurial discretion model: 
theory and implication. 

IdBE R. Morris, D.BA. Harvard 1967. Cost/effectiveness—the current state of the art 
Michael S. S. Morton, DEA. Harvard 1967. Computer-driven visual display devices— 
their impact on the management decision-making process. 

Pries L. Muixjns, PhJD. Stanford 1967. Resource allocation, budgeting and project 
sdection for research and devdopment activities. 

Robert W. Muluns, B.BA. Harvard 1967. The role of the purchating officer in the flow 
of technical information. 

Robert £. M. Noxtrse, DJ8A. Ebrvazd 1967. Demand for new products in processed food 
industries. 

Russell W. Olive, D.BA. Harvard 1967. The evaluation of subcontractor quality capa- 
Wfity by survQT. 

David L. Rados, Ph.D. Stanford 1968. The advertiting decision in a large supennazket. 

T, R. Rakahrishnan, PhD. American 1967. Identification of the elements of a control 
system based on evaluation of management control S 3 ^tems employed by selected R & D 
organizations engaged in government contract work. 
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The value of this research lies in determination of the different management control 
systems used by R & D organizations performing government contracts, and establishing 
relation^ps, if any, between systems prescribed by government agencies and those used 
by the private performing organizations internally. Further, based on an evaluation of the 
existing ^sterns, the common elements of a control system applicable to R & D operations 
have been identified. 

Lawrence S. Revsine, PhJ). Northwestern 1968. Replacement cost reports to investors: 
a rdevance analysis. 

Author establishes a reporting framework and examines the particular information needs 
of investors. Based on a detailed analysis, the “different income for different purposes” 
concept is reaffirmed and the appropriateness of “general purpose” reports to third parties 
is denied. The name “relevant income approadi” is bestowed on an analytical proce^ 
which could enable accounting theorists to develop user-relevant external reports- The re¬ 
placement cost income concept is thoroughly examined and the two objectives of this 
latter concept are determined to be invalid. The ‘^indirect measurement hypothesis” is 
demonstrated to be fallacious, and the dynamic averaging problem is considered in 
rejecting the feadbility of a current operating profit approach. 

Sandra C. Richard, PhJ>. Texas 1968. Industrial management practices and management 
education in West Pakistan: a study of their relationship in the industrial development 
process. 

An inquiry into the relationship of industrial management practices and management 
education in West Pakistan’s industrial devdopment. Interviews were conducted with 
managers of 30 Karachi plants to discover their managerial policies, practices, and problems 
and with directors of institutions that offered management courses. The conclusion was that 
government policies and actions obviated the potential role of management education in 
improving industrial operations because government policies permitted profitable operations 
in ^ite of production Inefficiencies. When production management tediniques were ^pHed 
by experienced managers, results were reportedly highly satisfactory, but application of 
Western-developed organizational rdationships and bdiavioral concepts provided incon¬ 
clusive results. 

Thoicas S. Robertson, PhJD. Northwestern 1967. An analysis of innovative behavior and 
its determinants. 

Author seeks to explore innovative behavior with reference to predi^)ositional factors 
in individuals and dependence on exposure to communications flow. Factors ^own related 
to early adoption of a tdephonic innovation are: (1) venturesomeness, (2) social integra¬ 
tion, (3) low cosmopoliteness, (4) sodal mobility, (5) priviledgedness, (6) interest poly¬ 
morphic, and (7) certain psychological variables. 

William R. Roy, Ph.D. Michigan 1967. Institutional constraints in the marketing of new 
plumbing products. 

Malcolm S. Salter, D.BA. Harvard 1968. Stages of corporate development: implications 
for management control. 

Howard P. Sanders, Ph.D. Florida 1967. A study of various measurement bases and their 
effect on periodic income dete rm i n a tion . 

Arthur A. Schoenwald, DJBA. Harvard 1968. Current accounting practices in financial 
communication. 

Lloyd Seaton, PhD. Arkansas 1968. An inquiry into the conceptual problems of depreda¬ 
tion and depredation accounting. 

S. Prahash Sethi, PhD, Columbia 1968. Buyer behavior in an experimental situation. 

An investigation into the mediating effects of sodo-psychological variables between 
advertising stunulus and brand loyalty. The study was designed to measure: (I) the 
relationdiip between sodo-economic (SES) and product (PC) characteristics and brand 
loyalty, and (2) the effect of “pulse” versus “continuous” TV advertising on the purchase 
behavior of the panel households—-for one brand of analgedcs^-of the Milwaukee Advertis¬ 
ing Laboratory, ladings: SES variables were found mggnffic ant, PC vaiiahies hjgliiy 
significant in explaining variances in brand loyalty. “Pulse” advertising—after ini^ sue- 
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cesses—^was consistently and cumulatively less effective than “continuous’’ advertising. 

Nicolai Siemens, B.BA. Oregon 1968. Analyss of selected industrial decision rules in a 
dynamic environment by means of computer simulation. 

TTie effects of three decision rules—economic order quantity, production control, and a 
modified information system permitting access to retail sales data—on the stability of an 
industrial production distribution system to growth were evaluated by .simulating a typical 
operation under the influence of each of the rules. The EOQ seemed to distort flow rate 
of orders; production control finally dowed demand; but use of sales data seemed to 
offset these defects. 

Ronaid I. Simon, PhD, Columbia 1968. The financial analysis of uncertainty in major 
investment projects. 

The basic hypothesis of the dissertation is that the size rdationship between a prospective 
investment project and the firm considering it has an important bearing on the amount 
of uncertainty in the decision and ^ould influence the method for dealing with that 
uncertainty when making the decision. For major projects, i.e., those projects large enough 
to affect the future development of the firm, the usual ted^ques are inadequate. The 
dissertation describes a procedure employing various types of financial analysis to better 
organize the data about a major project and firm so that the dedsion-maker is aware 
of the causes of the uncertainty and can take steps to protect the firm prior to imdertaking 
the project. The objective is to improve the judgments that must be made—^not to provide 
a substitute for such judgments. 

Henry F. Stabler, Ph.D. Alabama 1968. A study of selected contributions of George O. 
• May to accotmting thought. 

The purpose of this study was to inquire as to the contributions made by George 0. 
May to the development of accounting thought relative to commercial enterprises. The 
objectives were to develop an understanding of May’s philosophy, to recognize his thoughts 
and to organize them by subject matter. It demonstrated May’s influence on the develop¬ 
ment of current thought by diowing how his views have carried over into the of&cial 
pronouncements of the American Institute of Accountants and how they continue to be 
reflected in current pronouncements of the American Institute of Certified Public Ac¬ 
countants. 

John O. Sxjmmers, PhD. Purdue 1968. The identity of the women’s clothing fashion 
transmitter. 

Stesuno S. Sutton, Ph.D. George Washington 1968. An evaluation of investment criteria. 

Baumol and Quandt’s analysis of capital rationing suggests that McKean’s criterion 
must be abandoned for a utility formulation. A linear programming version of the multi¬ 
period Fisher model is present^. Multiplier values of the internal rate are removed as a 
lo^cal objection. Fisher’s “principle of repayment” is restated as a dual problem, connect¬ 
ing time preferences and financid transactions. 

Richard D. Teach, PhD. Purdue 1968. Laboratory experiments for measuring the demand 
for consumer goods. 

Eugene E. Teefle, D.BA. Oregon 1968. An appraisal of the applicability of the marketing 
concept as a tool with which to seek a solution to a position in outdoor recreation 
management. 

This theris investigated whether families that used devdoped campsites fdl into identifi¬ 
able groups, and if so, what criteria effectively sorted the groups. Interviews with families 
selected randomly suggested that the reasons for camping were the best basis for classifica¬ 
tion. Four reasons emerged; weekend excursion, weekend fishing, major vacation, and 
substitute for commercial accommodations. E^owledge about this grouping should govern 
future camprite development, pubfic or private. 

Jot a. Thorne, PhD. Alabama 1967. The influence of federal income taxation on selected 
aspects of accounting practices and reports. 

Leon W. Transeau, Ph.D. American 1968. The possible use of a systems approach in 
h^lanrfng intennittent-fiow production lines. 
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This dissertation presents a astern for balancing intermittent-flow production lines 
where there is the use of in-process inventorj- banks and reassignment of workers between 
operations as inventory levels change. 

A generalized system was developed and evaluated tisTig a computer model that simu¬ 
lated production line flow and measured the degree of balance achieved. A case study was 
made in which the system developed was compared with existing methods. 

Arthur H. Walker, D.B A. Harvard 1967. Behavioral consequences of contrasting patterns 
of organization. 

Roy H. Williams, Ph.D. Alabama 1967. A simulation study of a production scheduling 
problem in the carpet textile industry. 

Terry Yu-Hsien’ Yu, Ph,D. Purdue 1957. Analysis of factors affecting the optimum aze 
and number of country elevators in Indiana. 

This study had the objective of determining the optimum size and number of country 
elevators in India na from an aggregate and Arm standpoint. The model used in this analysis 
was basically a modification of earlier ^gle product models with emphasis being placed 
on multiproduct facilities. Potential cost-savings to be gained from expansions of size of 
business appeared to be substantial. 


Industrial Organization; Government and Business; 

Industry Studies 

A. Michael Aoapos, Ph.D. Case Western Reserve 1967. The economics of renegotiation 
in the aircraft/aero^ce industries. 

The problem of controlling profits and business practices in government contracts with 
the aircraft/aerospace industry involves rapid technological change and often emergency 
conditions. Risks related to subsidies, contract cancellation, and uncertain renegotiation 
procedures are analyzed. The net worth concept as applied to six statutory practices is 
found lax in many respects, particularly in stifling efficiency and promoting monopolistic 
practices. A weighted guideline proposal is made, assuming uniformly applied g^ecified 
goals of government procurement. 

Warren £. Banks, Jr., PhD. Arkansas 1968. An inquiry into the growth factors and 
financial policies of International Business Machines Corporation and into the possibility 
and the probability of the compan}r’5 continued dominance of the electronic data pro* 
ces^g industry. 

Gary M. Broemser, Ph.D. Stanford 1968. Competitive bidding in the construction industry. 

Arthur E. Buckley, PhD. Alabama 1967. The evolution and development of the local 
service airline function. 

John T. Burgess, PhD. Washington (St. Louis) 1967. An economic analysis of research 
and development procurement: the NASA subcontract program. 

This study postiflates that the geographic distribution of researdi and devdopment 
subcontract procurement is a relatively stable function of the technical and xeseardb efforts 
necessary to perform the prime and subcontract activities, the geographic location of the 
contractor, and the industrial classification of the work performed NASA first and second- 
tier subcontract procurement patterns for the period January, 1962 through June, 1966, 
are examined. The feasibility of forecasting regional subcontract distributions is discussed. 

Sherman F. Carter, Ph.D. American 1968. An analysis of the influence of the evolution of 
the Department of Defense on the role of the Secretary of the Army: a case study in 
organization and management. 

Through historical methodology, this study traces changes in the authority, functions, 
and responsibility of the porition of Secretary of the Army as the power of the Office of 
the Secretary of Defense increased and its control permeated all army activitks. The study 
concludes that the Secretary of the Army continues to perform useful functions and cites 
problems relating to the organization and management of the D^^artment of Defeise. 
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Edwin G. Caudill, PhJ>. American 1968. Regulatory policy, railroad consolidation, and 
transportation efficiency. 

The development of the regulatory policies pertaining to the railroads is outlined against 
the background of historic legidative enactments. The regulatory policy is evaluated critically, 
particularly in respect to the most recent consolidation cycle from 19S7 to 1967. The 
deficiencies of the current policy, in terms of transportation efficiency, are emphasized 
and the gjecific need for objective legislation is a supported primary conclusion. 
Rodesick W. Clarke, Ph.D. Stanford 1968. Innovation in liquid propellant rocket 
technology. 

David W. Cobia, PhJD. Purdue 1967. External growth (mergers and acquisitions) of 35 
dominant grain processing and merchandising firms in the North Centra! region during 
the 1940-1963 period. 

Harold A. Cohen, Ph.D. Cornell 1967. Costs and efficiency: a study of short-term general 
ho^itals. 

The main theoretical argument is that the invisible hand cannot be expected to lead the 
hospital industry to an equilibrium position characterized by a socially efficient use of 
hospital resources. Therefore, a conscious effort, or “visible hand,” is required to achieve 
that end. First, those aqiects of the hospital industry which are most likely to contribute to 
inefficient resource use are examined. Then costs associated with three areas of hospital 
dedaon-making are examined. 

Albert L. Dartnell, Ph.D. McGill 1968. The transportation of freight by road in (Canada. 

The thesis examines the Canadian trucking industry and forecasts posable growth. In 
the past four decades, Canadian trucking has increased considerably. Road and rail com¬ 
petition has been keen, egiecially for higher-valued products. Road service advantage has 
been pitted against rail economic advantage. Road transport tends to be the diorter-haul 
carrier, while rail tends to be the longer-haul carrier. The National Tran^rtation Act, 
designed to foster competitive control of tran^rtation to the greatest degree possible, 
ai^iears to be more favorable than adverse toward road tran^rt. Federal labor and 
safety legidation has, and will, Increase costs for the industry but technological and other 
changes would appear to offer benefits. Further, the industry presents a fairly favorable 
fin a ncial situation. A statistical projection suggests a 109.5 per cent increase in inter-dty net 
ton miles from 1965 to 1972, and a 79.0 per cent increase in urban net ton miles from 1963 
and 1972. 

Arthur X. Deeoan, PhJD. Michigan 1967. Ddegation and efficiency rankings of a s el ect 
sample of church executives: a correlation study. 

Ross D. Eckert, PhJD, California (Los Angeles) 1968. Regulatory commission behavior: 
taxi franchising in Los Angeles and other dti^. 

This study analyzes a problem of public regulation in terms of regulators’ TnaTiTniging 
their utilities subject to certain institutional constraints that make it more costly (or less 
rewarding) for them to take various options. An explanation is offered for why regulatory 
commissions—as opposed to bureaucratic agencies—find it more rewarding to grant mono¬ 
poly franchise Implications are derived and tested with data collected from regulated 
taxi markets in thirty-six UE. cities, particularly Los Angeles. 

Carl Eis, PhJD. City University (New York) 1968. The 1919-1930 merger movement in 
American industry. 

This is a study of the 1919-1930 mager wave, the second, and least dooimented, of the 
three major merger waves. Annual and subannual levels of merger activity are measured by 
the number and value of disappearing firms, and dasrified by industry, type of integration 
and merger process. The data are used to examine the effects of the existing antitrust 
legislation, and to provide a more definitive con^iarison with patterns of merger activity in 
later periods. Interindustry differences in merger activity are found to be positively corre¬ 
lated with industry growth rates. 

Rgbebt B. Elver, PhJD. Pennsylvania State 1967, Competition in the Canadian primary 
steel industry, 1945-1966. 

The economic problem studied is the existence of effective competition. The problem is 
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identified by analysis of markets and plant-size relationships with the stage of r.flnnWiaTi 
economic development. A competitive force is identified by application of demand and 
monopoly theory. External market conditions are considered critical for effective com¬ 
petition. These and variations in protection from exchange rates are 

by analysis of price, output, investment, and profits of the industry. Competitive forces 
internal to the industry are also assessed against standards for effective competition. 
Kenneth G. Elzinga, Ph.D. ]Nfichigan State 1967. The effectiveness of rdief decrees in 
antimerger cases. 

The problem in this the^ is to evaluate the effectiveness of relief decrees obtained in 
antimerger cases and identify the obstacles to the formulation of effective relief. Criteria for 
evaluating relief decrees are developed against which relief orders in a sample of 39 anti¬ 
merger cases are judged. Relief under the antimerger law is found to be less than satis¬ 
factory. The reasons for this are outlined and public policy measures are recommended. 
Edward W. Erickson, Ph.D. Vanderbilt 1968. Economic incentives, industrial structure 
and the supply of crude oil discoveries in the UJS., 1946-19S8/S9. 

Donaio Fasness, PhD. Washington 1968. Identification of footloose industries. 

Gary Fethke, Ph.D. Iowa 1968. Price, production, and inventory in an imperfect and 
uncertain market: the United States sulfur industry. 

Luis H. Fortin, Ph.D. Columbia 1968. Financing capital investment in the airline industry. 

The analysis presents the various factors that will infiuence the ability of the 12 major 
U.S. airlines to meet the financial requirements for new equipment including the large 
advanced subsonic jet mrcraft as well as the supersonic transports in the decade 1966-1975. 
The historical demand for air transportation is analyzed, and traffic projections are made 
for the period under study. Capacity needed to meet this demand is estimated and the 
amount of uses and sources of funds for the period is calculated. 

Phhjp E. Franklin, Ph.B. American 1968. The economic impact of flag discriinination 
in ocean transportation. 

This study measures the economic effect of flag discrimination, the most commonly used 
policy for maritime promotion since the end of World War 11. Employed by more than 
two-thirds of the 90 nations having merchant marines, it is a form of monopoly which 
controls the routing to national flag vessds of one-ei^th of cargo tonnage, representing 
one-fifth of the value of oceanbome international trade, thus raising world shipping costs 
by $500,000,000 annually. 

Aaron J. Geexman, Ph.D. Mass. Inst. Technology 1968. The effect of regulation on air¬ 
craft choice. 

This study is concerned with the impact of economic regulation upon the crffical airline 
managerial dedrion of aircraft choice from 1945-1957 in the domestic trunk airiine mdustty 
of the United States. With the CAB severely constraining airline competition in certain 
areas, induding rates, it is dear that certain aircraft choices were made largely to permit 
one carrier to differentiate its *^roduct” from competitois in a market character!^ by 
price identity. The emplojnnent of new t37pes of aircraft in the several dty-pair markets 
examined supports the hypothec that the CAB frequently caused management’s investment 
decisions and innovative drives to be distorted. 

Thomas K, Glennan, Jr., Ph.D. Stanford 1968. New product development: some observa¬ 
tions based on militaiy airframe experience. 

This study treats the development of a new airframe as a productive process and examines 
the relationriup between the output (as characterized by performance characteristics), inputs 
(the costs of engineering, tooling, and production support) and process characteri^lcs 
(speed of development and degree of technological advance sought). Regression analyst b 
used to the relationship of cost elements to product and process characteristics. 

Development costs seem piixnariiy detennined by the absolute size and comi^exity of the 
aircraft There was no significant relarioxiship between development costa and a crude 
measure of tedmologiGal advancement embodied in the aurframe. 

Andrew J. Gold, PhD. Northwestern 1967. Commission decision making m intCToode 
transportation rate cases. 
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Seymoxtr E. Goldstone, Ph.D. Ohio State 1967. Short-run instabiKty in the industrial 
contract research industry. 

Richard A. Gootman, D.BA. Washington (St Louis) 1968. Organizational effects upon 
manpower utilization in research and devdopment. 

This study investigated the effect of the project management and the matrix management 
forms of organizatioii on the stability and fle^Oity of manpower in research and develop¬ 
ment. The project form was shown to have qualities generally useful for short-run research 
and development problems. That matrix form was shown to be more flexible, to have a 
lower rate of voluntary terminations, and to have qualities generally useful for the solution 
of long-run research and development problems. 

Alteto Gitadagnt, PhD. California (Berkeley) 1967. Planning the electricity supply for 
Greater Buenos Aires. 

Taye Gtjiilat, PhD. California (Berkeley) 1967. Protection and infant industry promo¬ 
tion: a case study of the Indian iron and sted industry from 1924 to 1938. 

David E. Hahn, PhD. Cornell 1968. A description of the frozen dessert manufacturing 
industry in New York and comparison of three alternative distribution systems. 

Edward J. Heiden, PhD. Washington (St. Louis) 1967. Some economic problems of 
International space telecommunications. 

John M, Heineke, PhD. Iowa 1968. Price, production and sales equilibrium in an im¬ 
perfect and uncertain market: the lead industry. 

WnxiAM D. Heniey, PhD. Alabama 1967. An analysis of pricing legidation with particular 
emphaas on state unfair cigarette sales acts. 

Christopher Higgins, Ph.D. Pennsylvania 1968. An econometric description of the U.S. 
sted industry. 

The study conasts of an econometric investigation of the demand, investment, and 
production relationships for the TJS. sted industry as an aggregate, in the post-World War 
n period. Detailed technological information underlies the ^^edflcation of annual produc¬ 
tion and input relationships whereas market structure is paramount in quarterly demand 
for sted. The primary emphasis is on structure but a suitable basis for forecasting is also 
provided by explidt links with variables endogenous to macroeconometiic models. 

Gerald F, Higgins, PhD. Iowa (Ames) 1967. Variability of employment between defense 
and non-defense industries. 

Jeefset Jarrett, PhD. New York 1967. The profit performance of dectric and gas 
utilities as opposed to non-regulated industries: an analysis. 

George Jensen, PhD. Washington 1968. The regional economic impact of defense spending: 
the Utah case. 

David E, Johnson, Ph.D. California (Berkeley) 1968. The Pacific Coast petroleum in¬ 
dustry: market structure and competition, 1936-1958, 

James M. L. EIarns, PhD. Oklahoma 1968. The impact of defense spending in El Paso 
County, Colorado, 1941-1965. 

This econometric study employs quarterly time series data to analyze the impact upon 
El Paso County, Colorado, by three milit^ installations: The United States Air Force 
Academy, Ent Air Force Base, and Fort Carson, Colorado. Quarterly estimates of private 
nonagriciiltuial employment are regressed upon military strength and defense dvil service 
employment to obtain differential empIo 3 aQent multiplier ratios. Mrlftary payrolls and 
other defense e3q)enditures for the period since 1954 corroborate these different estimates. 
Nabii; T. KETOUitY, HiD. Indiana 1968. The impact of the dectric car on the oil industry. 

The rnflcs adoption of the electric car will affect primarily the distribution pattern of 
the oiergy requirements among the energy sources. The study is limited to a 15 year period 
ending in 1982 and is structured aroimd three projections concerning the annual sale s of 
new electric cats; hi^, medium, and low range projections. The high and medium range 
projections are fitted to a Comportz curve of the form Y = ka^^ The low range projection 
is fitted to a linear trend. The annual sales of new electrics is then cumulated, and the 
cumulative dedine in motor fud demand estimated for each projection. In the absence of 
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an offsetting increase in the demand for one or more of the other petrolum products, the 
crude oil industry will have to adjust its operations. The analysis focuses on a price and a 
quantity adjustment. Several alternatives are evaluated with regard to their implication for 
efiBdency in crude oil eJEtraction. 

Sung- woo Kim, Ph.D, California (Berkeley) 1967. Capital appropriation and investment 
behavior of UB. manufacturing industry, 1947-1964. 

Randall R. Kincaid, Jr., Ph.D. Duke 1967. Economics of cigar-wrapper tobacco. 

Frederick R. Klein, Ph.D. Columbia 1968. When smoke blackened sail—on the timing 
of the conversion of merchant fleets from sail to steam. 

C. John Khrien, PhD. Vanderbilt 1967. Technical change in United States manufacturing 
industries: 1947-1964. 

Robert D. Lamson, PhD. Washington 1967. Motion picture exhibition: an economic 
analysis of quality, quantity, and productivity. 

Robert Larner, Ph.D. Wisconsin 1968. Separation of ownership and control and its 
implications for the behavior of the Arm. 

The dissertation measures the extent of the separation of ownership and control among 
the 500 largest nonfinandal corporations of 19^ and investigates the behavioral conse¬ 
quences of this separation. One hundred sixty-seven of the “200 largest’’ and 377 of the 
“500 largest” were found to be management controlled, but there were no major differ¬ 
ences in the level and stability of profit rates that m^t be attributed to management 
control. Executive compensation was more closely correlated with profits than with size 
or growth. 

Billy J. Linder, D.BA. Oregon 1968. Antitrust and business decision making: a study of 
the Von’s Decision. 

Current U. S. antitrust policy in regard to mergers was analyzed, with special emphasis 
on the 1966 Von’s Dedaon. The study traces the history of competition, mergers, and 
antitrust poHdes, and examines legal precedents and the Von’s case. It condudes that the 
Von’s Decision significantly broadens application of merger law to indude the activities of 
small business, ultimately resulting in restrictions on opportunities to expand by way of 
horizontal merger. 

W, Blair Littie, D.BA, Harvard 1968. New product information procesing: a descriptive 
study of product innovation in the machine tool industry. 

Gene Lohrke, PhD. Oklahoma 1968. The public policy, public finance, and economic 
aspects of municipal ownership of liquor stores in Minnesota, 1964-1966. 

In comparing munidpal and private liquor operations in Minnesota, it was found that 
munidpal on-sale stores generalty sold for the same or lower prices, employed fewer eco¬ 
nomic resources, violated liquor laws less often, paid their employees more, and offered 
about the same service as private on-sale dispmasaries. It was also found that in liquor 
dispensaries, economies of s<^e were ahnent endrdy abs^t and diseconomies of scale were 
present at rdativdy low sales levds. 

Richard J. Lorette, DJBA. Harvard 1967. The relationdiip between pressures on the 
system program director and the growth of weapon system cost estimates. 

Patrick Mann, PhD. Indiana 1967. An inquiry into the problems of munidpal water 
pricing. 

Thfc thesis is an economic analysis of urban water pricing and regulatory practices. Hie 
analysis is primarily of pricing practices in Indiana and a ^ledfic example of these practices, 
the pricing of Bloomin^on water. Special attention s given to the problems of determining 
the cost functions of water utilities. There appear to be two major obstacles to a more 
rational pricing of water. First, the regulatory rate-making mechanto for water is deficient. 
The use of past costs and consumption, the infiuence of the bond market, and statutory 
constraints tend to produce excesrive rates. Secox^, there is a crucial need for more analysis 
and information on the cost functions of urban water supply. There appeals to be limited 
knowledge on costs of sui^Iying water service. There is Bmited information for the com- 
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putation of marina! costs of supply. A rate schedule !s proposed that incorporates both 
marginal costs and estimated future costs. 

David R. Millee, FhJD. Northwestern 1967. Cost functions in urban bus tran^ortation. 

This dissertation studies the long-run cost function for urban bus transportation and 
some of the underlying production function rdationtiiips. Multiple regression techniques 
are applied to a sample of 33 medium-size cities. Cost of bus service is found to depend 
on certain characteiistics of the dty as well as on factor costs and the technological pro¬ 
duction function. 

Wileiam: E. Mora^t, Ph.p. Michigan 1967. A comparative study of intra-organizational 

Leo J. Navdt, Ph.D. Michigan State 1968. An analysis of the demand for liquor in Michigan. 

Through the use of time series data, price and income elasticities are identified for quan¬ 
tity and dollar sales of liquor. These el^tidties are formed on three planes: for composite, 
distifled spirits, and component functions. These results are employed in state monopoly 
profit and sdse revenue models which are developed. 

Robert J. Oster, PhD. California (Berkeley) 1967. The cost of capital and investment 
behavior: a study of the opportunity cost of investment, its determinants and its deter¬ 
mination of business investment behavior. 

Edwin P. Patton, PhD. North Carolina 1968. The determinants and implications of motor 
carrier growth in California. 

Study evaluates California Public Utilities Commission policy toward the State’s common 
motor carrier industry by determining Commission attitude toward and the (dis)advantage5 
of carrier expansion. Endings reveal that carriers can expand at whatever rate they choose 
but that r^tively small carriers maintain financially sotmder enterprises and generate 
greater output per dollar of input than larger competitors. Study reconunends a Commisdon 
price policy based on low-cost firms with greater attention to cost (dis) advantages of 
carrier size. 

John V. Petrof, PhD, Eorida 1967. A study of the Eorida natural ^nge industry vrith 
spedal emphasis on its marketing problems. 

The American natural sponge industry has been e:q>eriencing a dedine since the 193QS. 
An analysis of the industry indicated that this has been caused by production difficulties, 
competition from substitute products, and the inabifity of the industry to adjust to changing 
consumer demands. Spongers have been tr 3 ring to reverse the situation throu^ increased 
production and legislation. This study indicates that aiming the product to a new market 
may be the only solution to the probl^. 

Robert J. Piehsol, BJ8A. Harvard 1967. The accuracy of methods of estimating geo¬ 
graphic markets for industrial products. 

WiLLEAM £. PzNNET, Ph.D. Eotida 1967. An anal 3 rsis of risk in the aero^ce industry. 
Marion Posey, PhD. Arkansas 1968. A study of public utility expansion. 

Ross Preston, PhD. Penn^lvania 1967. An industry study of constant elastidty of sub¬ 
stitution production functions with special emphasis on capacity and capadty utilization. 
Richard L. Sandor, PhD. MSnnesota 1967. Size of firm, economics of scale in research 
and development and the use of patented inventions. 

The dissertation examined if lower ^^-rates” of large finns constituted evidence of 
dheconomies of scale in R&D, The study postulated and tested the hypothesh that large 
firms have patents with lower probabilities of use because they (a) undertake researdi 
which a priori is riskier, (b) conduct more parallel R&D, (c) q)edalize less, and <d) have 
dhuinishing output from ncm-R8cD employees. The finding tentatively indicate the validity 
of (b) and (d). 

Gecb^ H. K. ScHENcac, PhD. Penn^Ivania State 1967. Economic importance of the 
coal industry to 'Pamsyhna&L 

This r^kmal analysis is based on {mblhhed state and national data and information 
collected in fitid surveys of coal companies and related activities in Pennsylvania counties. 
Producing areas are cross-cfassififid in several ways with ^)cdal attention given to "coal- 
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focused” counties where m ini n g averages 15 per cent of payrolls. Inferences based on input- 
output analysis indicates that the local mult^Iier for coal sales exceeds 2.2. Relative economic 
contribution of mining was found to vary widely within “primary” coal counties. 

Gunter Schramm, PhD. Michigan 1967. The role of low-cost power in economic develop¬ 
ment. A case study: Alaska. 

Clarence A. Spencer, Jr., Ph.D. Alabama 1967. The regulation of fire insurance in Alabama 
with special emphasis upon rate regulation. 

Dale B. Truett, PhD. Texas 1967. Sulfur and the development of a chemical fertilizer 
industry in Merico. 

HiROKi Tstjrumi, Ph.D. Pennsylvania 1967. An econometric study of oligoptofistic com¬ 
petition among American automobile firms, 1947-1965. 

A system of 30 simultaneous equations was built and estimated by two-stage least squares 
for each of the five companies: General Motors, Ford, Chrysler, American Motors and 
Studebaker. Each model ex pl a in s various activities including demand for cars, investment 
price, wage and profits by emphasizing interdependence of price-output decisions of the 
competitors. The estimated result and sample simiilation by solving five company models 
simultaneously support the present position of the “big three.” 

David I. Verway, PhD. Michigan State 196S. An analysis of the determinants of routine 
personal services empbyment 

This research tests the hypothecs that poor labor market conditions, in terms of un¬ 
employment and other indicators of the kbor market situation, are positively associated 
wi^ employment in routine personal services occiq)ations. Li the demand functions, the 
relevance of factors such as the opportunity cost of home production and the distribution 
of income are tested. Basic data were adapted from the 1950 and 1960 Population Censuses, 
with states as units of observation. 

Robert F. Vizza, Ph.D. New York 1967. A study of the education and formal management 
training of chiel sales executives of large industrial goods firms. 

Ronald Vogel, PhD. Wisconsin 1967. Wisconsin highway acceleration: an economic model 
for its evaluation. 

Darwin Wassink, PhD. Stanford 1968. Co mme rcial policy and development: a study of 
the automobile ^ustry in developing countries. 

The automobile industry is studied to determine the effectiveness of persent policies in 
promoting economic devdopment. The technology of the industry and economies of scale 
are considered as indications of e:q>ected costs of domestic production. The commercial 
policies of sdected devdoimg countries are analyzed with respkt to effective protection to 
the industry, effidency characteristics that result, and expected dynamic b^efits to the 
country. In condusion suggestions are presented for improved policies for devdopiz^ 
coimtries. 

Robert E. Wuxabd, PhD. Arizona 1968. The quantitative significance of the gaming in¬ 
dustry in the Greater Las Vegas area. 

By the use of an intersectoral fiows table for 1966 it was possible to estimate the diort- 
and long-run impacts of gamhSng on Las Vegas. The short-run emplo 3 rment mult^er 
(1.57) indicates that for each person emi^oyed in gaming .57 of a person must be employed 
in consumption goods industries. The long-run multiplier (2.31) shows that each person 
employed in gaming causes 131 persons to be employed in all other sectors (excluding 
export industries other than gaming). 

Henry F. Wzluams, PhD. Indiana 1968. Economic changes in the motion picture industry 
as affected by tdevision and other factors. 

This study of the motion picture industiy has he%)ed to test and daiify several economic 
concepts and theories. It suggests that the actual market structure and the orientation of 
factors and firms can be a useful criterion for the das-slfication of productn and indusbries. 
Differences in the operation of consumer demand may farther differenfmte mdostiy 
from another. The importance of non-price ccm^tition in the form of product (fffferentia- 
tion is shown in the competitive strag^ between motion pictures and trievisicHi. A h%h 



1140 


THE A3VIERICAN ECONOMIC REVIEW 


correlation between the decline of motion picture attendance and the increased ownership 
of television sets in different regions of the nation is established. 

Ralph A. Winter, PhJD. Ohio State 1967. Regulation of the consumer finance industry: a 
reappraisal of its economic impact. 

Franck W. Wolez, D.BAl. Eiarvard 1967. The structure of work and the flow of infor¬ 
mation in science and engineenng. 


Land Economics; Agricultural Economics; 

Economic Geography; Housing 

Saleh Apiep, Ph.D. Oregon State 1968. Food supply and economic development in Indo¬ 
nesia, problems and prospects. 

Ramesh C. Agrawae, PhJD. Iowa (Ames) 1967. Applications of operations research tech¬ 
niques in agriculture. 

Don.ald E. Anderson, PhJ). Minnesota 1968. The impact of the Commodity Credit Cor¬ 
poration on the structure of grain markets in the North Central region. 

This study presents an analysis of the operation of the Conamodity Credit Corporation 
and an as s e s sment of the impact of CCC policy on the organization and operation of grain 
inarkets. The objectives of the study were: (1) develop an understanding of the legislative 
history of CCC operating policies; (2) determine the impact of CCC acquisition, storage, 
and disposal policies on the organization and operational efficiency of firms in the grain 
indi^ry; (3) determine the influence of CCC policies on firm bdiavior patterns and pricing 
efficiency of the grain industry. 

Glen W. Atkinson, Ph.D. Oklahoma 1968. The geographic origin of overnight guests at 
the Oklahoma State Lodges. 

The State of Oklahoma operates seven lodges in its park system. A major purpose of 
the lodges is to attract out-of-state visitors. However, an analysis of the S0,CXX) lodge guest 
registration cards for 1966 revealed that 60 per cent of the guests were from Oklahoma, 
and 2S per cent came from Texas. Only 4 per cent came from beyond the seven states 
surrounding Oklahoma. An analysis of visitor-days showed the average length of stay was 
IJ^ nights. The geographic and season distributions of expenditures for rooms were fiimflar 
to the distribution of guests and visitor-days. 

John D. Bennett, PhJ), Syracuse 1967. Economics and the folklore of forestry. 

Arlo Biere, PhJD. Califomia (Berkeley) 1968. River basin management with particular 
reference to the Salinas Ba^. 

Robert L. Bish, Ph,D. Indiana 1968. The distribution of housing taxes and subsidies and 
effects on housing consumption of low-income families. 

The dissertation includes a study of the distribution of benefits for housing occupants 
of the major government subsidy programs (public housing and below market interest rate 
loans for non-profit rental housing). The subsidies are then rriated to the special treatment 
housing receive under the income and property tax^ to project the effects government 
policies have on the housing consumption of low-income families. The study contains im¬ 
plications for housing policy, tax policy, and intergovernmental fiscal relations. 

Haroio F. Bjarnason, Ph.D. Wiscon^ 1967, An economic analysis of 1980 international 
trade—feed grains. 

Leroy L. Blakeslee, Ph,D. Iowa (Ames) 1967. An analysis of projected world food 
production and demand in 1970,1985, and 2000. 

Kalma n Blum, PhJD. Califomia (Berkeley) 1968. On e:q)laining productivity change in 
United States agriculture. 

Howard J. Brown, PhJD. Indiana 1967. Employment shift analy^ of regional economic 
growth: a critique. 

The dissertation casts doubt on the usefulness of the employment shift technique for 
descriptive analysis and as a forecasting modeL Three forms of employment shift models 
are compared to si mp le extrapolations for both level and percentage change of manufacturing 
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employment. None of the forms predicts as well as the simple extrapolations. Further, 
the competitive component is not stable enough to be useful for classifying regional in¬ 
dustries over time. Finally, multiple regression anal 3 ^sis shows that only a very per 
cent (12% at best) of the variation in the competitive component ran be accounted for 
by the variables that have been used to explain the values of the component. 

Richard W. Bruce, PhD. Washington State 1968. Intraregional competition in lumber 
markets of the eleven Western States. 

C. Curtis Cable, Jr., PhD. Minnesota 1968. Economic models for a cotton ginning- 
warehousing complex. 

The objectives of this study were to develop economic models of centrally located cotton 
ginning-warehousmg complexes, and compare the costs of performing marketing services at 
model plants to the costs of services currently provided by conventional gins and ware¬ 
houses. Costs associated with the models were lower by $L12 to $7.80 per bale, due to 
economies of scale in ginning, elimination of conventional bale hauling services, and less 
handling at successive marketing stages. 

Roger K. Chisholm, Ph.D. Chicago 1967. Rate of return to investment in farmland. 

Rental payments to landlords in three midwestem states were used to measure the in¬ 
come stream generated by farmland. It was then shown that for the 1945-64 period, the 
relation^p between income generated by farmland and the price of the farmland closely 
matched the income stream-price rdationship of alternative assets using common stocks 
as representative of other assets. 

Herschel D. Claxtoh, Ph.D. California (Berkeley) 1968. A dynamic programming de¬ 
cision model and computer ^ulation of the cedar pencil slat drying process. 

This dissertation presents a dynamic process control modd. Computer simulation models 
are devdoped for a moisture transfer process and for dry kiln operating characteristics. 
Nonlinear regresaon techniques are used for estimating response surfaces and parameter 
values for the diluaon simulator. The two simulators are ukd by a dynamic program to 
obtain optimum schedules. These schedules can dther minimize the cost of producing a 
^dfied output or maximize the imputed net value when there is no restriction on output. 
Norris C. Clement, PhD. Colorado 1968. The economic viability of the Mexican Ejido: 
a case study of three Ejidos in Jalisco. 

Edgar D. Cook, Jr., Ph.D. Florida 1967. C^angmg land use patterns in campus perimeter 
areas. 

Traditional turban studies have concentrated on understanding the process of expanding 
urban growth. Therefore, there is a lack of understanding about land re-use problems and 
procedures in established, highly developed neighborhoods. Recent economic and sodal 
pressures have accelerated the normally process of land use change in the campus 
perimeter nei^borhood, making it an ideal pilot model nei^horhood in which to develop 
an orderly approach to a deeper understanding of land re-use problems. 

Gail L. Cramer, PhD. Or^on State 1968. An economic analysis of the merger component 
in the growth of agricultural cooperatives. 

The purpose of this study was to determine the ex ante objectives of mergers among 
agricultural cooperatives, to determine the extent to which these objectives were achieved 
via merger, and to identify factors that were instrumental in the success or lack of success 
in equating ex ante objectives and ex post merger results. Also, the Impact of mergers on 
past and future growth of agricultural cooperatives was examined. 

Thomas D. Crocker, PhD. Missouri (Columbia) 1967. Some economics of air pollution 
controL 

J. H. Dagher, PhD. McGill 1968. Effect of the national oil policy on the Ontario petrofeum 
refining Industry. 

The work traces the development of the petroleum industry in Ontario and the impact 
on that industry of rising crude oil production in Western Canada In the 1950’s. This is 
followed by an analysis of the circumstances that gave rise at the time to a Canadian 
National OQ Policy. A linear modd of the Ontario petroleum refining industry is then 
advanced and validated against most recent industry statistics. Three extreme interpxetatians 
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of the National Oil Policy (including non-compliance as a datum point) are then considered, 
each of which is treated as an added set of constraints in the model. Optimal solutions for 
each of these submodels are derived from which industry operations under each of these 
interpretations are forecast analyzed as to their cost, their effect on demand for domestic 
crude oil, on type of new refinery plant additions and on the structure of production. 
John R. Douglas, PhD. Iowa (Ames) 1967. Uses of linear programming techniques in the 
fertilizer industry. 

Paul Downing, PhD. Wisconsin 1967. The economics of urban sewage utilities. 

This dissertation develops the cost characteristics of the urban sewage utility and then 
applies this data to several Issues of rdevance to local decision-makers. Some of the Issues 
discussed are: the trade-off between garbage grinders and garbage collection, the peak load 
problem, the optimal size of a sewage utility, the effect of water quality standards on the 
utility, and the financing of urban sewage disposal. 

Jack D. Edwards, PhD. State 1968. Economic impacts of roads and highway 

improvement on farm real estate values in Kansas. 

Roads and highway improvements reduce costs of tran^ortation. Land owners often 
are among the benefidaiies. This dissertation estimated the effects of various classes of 
roads on farm real estate values in four sample areas of Kansas. Sale prices and data de¬ 
scribing tracts induding road characteristics were related through multiple regression analysis. 
Improved roads had more effect on land prices in eastern than western Kan sas. 

Richard D. Erb, PhD. Stanford 1968. Post-war developments in metropolitan residential 
density. 

This cross-section empirical study examines postwar residential density devdopments 
in a sample of forty metropolitan areas. The change in residential density of an urban area, 
or more simply marginal density, is measured by the sin^e dwelling proportion of total 
mban constructioa The key ezplWtoiy variables include family income and demographic 
vaiidiles. Contrary to previous hypotheses, the relation between Income and marginal 
residential density turned out to be non-monotonic; increasing family income does not 
necessarily imply a higher proportion of single dwelling construction. Variables sudi as 
famfiy size, mployment, and total population also contributed significantly to the ex¬ 
planation of difference in marginal density among urban areas. 

Bruce J. Florea, PhD. Missouri (Cdumbia) 1967. Scale and utilization economies of 
feeding cattle under three feeding systems: a feasibility study. 

James (Sabrett, PhD. Washington State 1967. Economies of scale of livestock auctions 
in the Pacific Northwest. 

Charles B. Garrison, PhD. Kentucky 1967. Economic impact of new industry on small 
towns. 

This study investigates the impact of new industry on the local economy of five sTwall 
Kentucky towns of 1/DOO to 5,000 population. The method used is community multiplier 
analysis, with economic base theory providing a conceptual framework and a means of 
defining the local economic structure. The multiplier effect on non-basic employment is 
small, and the income effect, wbSLt considerably larger, is greater for proprietors’ and 
property income than for wages and salaries. 

C. Kerry Gee, PhD. Oregon State ,1968. An analyse of factors which contribute to differ¬ 
ences between actual and programmed optimum organization on individual farm units. 
This study investigated components of maximinn profit linear programming models and 
characteristics of farm operators which create differences between actual farm organization 
and that obtained throu^ the progiamming technique. Three models were constructed for 
each of twenty farms. The first model dealt with 3 rear-to-year choices among alternative 
levels of participation in government wheat and feed grain programs. Actual and pro¬ 
grammed choices were compared for the years from 1963 throu^ 1966. The second and 
third modris calculated farm organization on the assumption that land, family labor, and 
in some cases operatii^ capital were fixed resources. The principal modri required a maxi¬ 
mum profit objective function while the other conadered the least cost method of ob¬ 
taining the current kvd of farm Income. These two models provided a basis for evaluating 



1143 


TITLES OF DOCTORAL DISSERTATIONS 

factors whidi caused differences between the TnaTiTnnm profit and actual farm organization 
on the twenty fmms within this longer length of nm situation. 

Jon H. GomsTEiN, PhD. Minnesota 1967. An economic analysis of the wetlands problem 
in Minnesota. 

Wetlands throughout the midwest have t\^’o alternative uses: (1) in their natural state 
they constitute a major source of breeding and nesting habitat for waterfowl along the 
M i s sissippi flinvay; (2) they can be converted into hig h fertility, arable law^ by drainage. 
Partly due to government subsidies eztendve reclamation has been occurring. This th^ris 
investigates whether in the absence of such subadies a private mechanism exists to effect 
an optimal allocation of wetlands between the agricultural wildlife sectors. 

Henry A. Gottieber, PhD. Arkansas 1968. Planning for smaller community regional 
airports: a Northwest Arkansas study. 

Johannes A. Groenewaid, PhD. Purdue 1967. Selection of optimum processes and ma¬ 
chinery combinations in crop production in com belt farms. 

Survey data were used to detennine the effect of seeding rates, fertilization and planting 
time on the returns from three hybrids. A systems simulation model was employed to 
m a x i miz e system value, i.e., crop value minus fertilizer, seed and system costs. 

John W. Hagen, Ph.D. Washington State 1968. The relationship of the development of 
the Washington apple industry to changes in food retailing. 

John Heinberg, PhD. Wisconan 1967. PubBc policy toward residential rehalulitation: an 
economic analysis. 

This study investigates the role of public policy in encouraging rehabilitation and mainte¬ 
nance of reridential real estate. After examining general policy constraints and economic 
factors associated with housing inadequacy, emphasis is put on description and evaluation 
of UjS. federal housing rehabilitation policy from 1954 through 1966. Strong reliance is 
placed on data from a June 1966 nationwide questionnaire survey of 49 local urban renewal 
agencies. It is conclnded that rehabilitation deserves greater policy emphasis, despite sigmff- 
cant unresolved problems. 

Thor A. Hertsgaasd, PhD. Idinnesota 1967. Comparative advantage analyas of meat and 
poultry production in the United States. 

A linear programming framework was employed to estimate comparative advantage 
relationshqjs among 15 producing regions for the production and transportation of beef, 
pork, turkey, broilers, and eggs to 11 consuming regions. A separate analyris was made for 
each of the years 1954, 1957 and 1960-66. Costs of production in each of the re^ons were 
based on the costs of feed ingredients in the respective years. 

Norman L. Hzcrs, PhD. Maryland 1967. The economics of urban tian^riation. 

Royce a. Hinton, PhD. Minnesota 1968. The economics of labor and dioice of swine 
housing. 

The study determined the parameters of labor information needed for choosing the 
optimum housing system for swine. Task-function labor records from large-scafe hog 
farmers were analyzed. Significant class differences in the labor requirements were found 
between the three years of swine housing—enclosed confinement, conventional confinement 
and portable—in addition to the differences associated with size of enterprise, time in phase 
and worker pressure. 

Donald J. Hunter, PhD. Iowa (Ames) 1967. Livestock supply functions, a short-run 
static analysSb 

John D. Hyselop, PhD. Minnesota 1967. An economic analysis of price-quaHiy relation¬ 
ships in ^ring wheat* 

The thesis s in two parts. The first part «>TainiTM^ the rdevance of the official standards 
for federal grades of spring wheat and thdr Implicatiors for ptiemg effidency. The second 
part examines the demand for spring wheat protdn. Protdn premiums were f^ound to be 
hig hly ffATThfe with reflect to the average protein contait of the hard wheat crops. This 
has impSkatioDS for varietal development research and for the effectfveness of the Mhuie- 
apofis wheat for hedging high protein wheat. 
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Christopher O. Iioke, PhD- Stanford 1968. Economic study of production and distribu¬ 
tion of staple foodcrops in Western Nigeria. 

This study is an integrated analysb of the production, consumption, and marketing of 
the major staple foodcrops in Western Nigeria. Its objectives were to discover the pro¬ 
portion of peasant food production available for sale in the markets, analyze the changing 
dietary patterns in rural and urban areas, describe the traditions and practices of the 
markets, and determine costs and profit margins. 

Milton A. Jacobson, PhD. Purdue 1968. Basic competitive price relationships among 
major food fats and oils. 

The objectives of this study were: (1) to describe the nature of the production and 
utilization of food fats and oils in order to understand the process of price determination 
in the fats and oils economy; (2) to estimate the price flexibilities and cross flexibilities for 
the major food fats and o&; and (3) to determine the nature of price determination for 
a minor oil such as com oil. 

Frank I. Jewett, PhD. Claremont 1968. A quarterly econometric modd of Humboldt 
County, California, 1950-1964. 

The county’s isolated location and heavy dependence upon a single export industry, 
forest products, make it possible to treat it as an economic region. A five-equation linear 
model, explaining taxable transactions and two categories of insured employment and 
earnings within the county, was developed and estimated. Impact mult^liers obtained from 
the model were used to investigate several changes in the forest products industry including 
the impact of the proposed Redwoods National Park. 

Robert H. Jones, PhD. Harvard 1968. EMdent patterns of land use, with reference to 
costs and incomes in Latin America, particularly in Venezuela. 

Samuel R. Jones, PhD. Arkansas 1968. An evaluation of rural area industrial development 
organizations. 

Marvin G. Julius, PhD. Iowa (Ames) 1968. Approximation of the export employment 
structure of functional economic areas. 

Roy Karaoglan, Ph.D. Columbia 1967. The sugar industry in Lebanon: a case study in 
agiicultuial protection. 

WiLUS G. Kearl, PhD. Califomia (Berkdor) 1968. Comparative livestock ^tems and 
technologies on ranches in the northern plains region of the United States. 

This study compared several livestock systems under Northern Great Plains conditions. 
Three advanced technologies were also studied and a simple form of simulation was used. 
Averaged over a time period, the cow-yearling q^stems appeared to be slightly more 
profitable than the cow-calf ^tems of operation, and the purchased stocker systems were 
considerably more profitable than either, assiming that the supply of stockers could be 
procured from a nearby local area. 

Makweil I. Klayman, PhD. Harvard 1968. The Modiav in Israel: a case study of in¬ 
stitution building for agricultural devdopment. 

This study analyzes the success of the Moshav in Israd and the posdbilities of its adapta¬ 
tion to other countries. Where the aims of national policy are ttie devdopment of agri¬ 
culture based on intensive family-type farms, the devdopment of peasants into commercial 
farmers in a diort time span, and the resettlement of the new areas requiring heavy infra¬ 
structure investments, the application of Modiav principles could be pertinent. 

Curtis H. Ejouht, PhD. Indiana 1968. The economics of the Soviet food industry. 

An economic study was conducted of the Soviet food industry from 1928-64. Factors 
analyzed included: changes in the consumers’ diet and the demands this placed on the 
food industry in terms of capacity requirements, technological and structural change; indi¬ 
vidual brandi contributions toward modernization and food industry growth; distribution, 
transportation, and storage capacities; and output growth in relation to agricultural supply, 
and capital and labor inputs combined. 

Henry A. Knorf, PhD. Comdl 1967. Changes in wheat production in the United States, 
1607-1960. 
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Larsy N. Langeacbzes, PhJD, Missouri (Columbia) 1968. A spada! ecjuOibnam analysis 
to determine the optimum location of cattle feeding in the United States under various 
constraint specifications. 

Kie Wook Le£, PhJ!). Vanderbilt 1968. Efficiency of resourrc allocation in traditional 
agriculture: a case study of South Korea. 

An-Yhi Lm, PhJD. Iowa (Ames) 1967. Factor demand in United States agriculture: 
econometric simulation. 

James H. Lovering, PhJ). Cornell 1967. Agricultural development possibilities, South¬ 
eastern Renfrew County, Ontario. 

Richaed M. a. Loyns, PhJD. California (Berkeley) 1968. An economic analysis of the 
marketing order for California almonds. 

This study used time series data for the period 1950-65 to anal 3 rze the demand char¬ 
acteristics of California almonds. Estimates of demand parameters were derived by ordinary 
least squares and principal components in two-stage least squares regression. Measures of 
the revenue impact of market regulation were obtained and quadratic programming was 
used to derive short-run revenue maximizing product distribution. In addition, implications 
of parity pricing and the future profitability of almond production in California were 
analyzed. 

Richard E. Lund, PhJD. Iowa (Ames) 1967. Factors afiecting consumer demand for 
meat, Webster County, Iowa. 

Yu-Kang Mao, Ph.D. Comdl 1968. A case study of economic effects of land consolidation 
on farms in Chichow Area, Chan^ua Hsien, Taiwan, 1962-1963. 

Leo V, Mayer, Ph.D. Iowa (Ames) 1967- An analysis of future resource supplies, resource 
utilization, domestic and export demand, and structural change in the agricultural economy 
to 1980. 

Edward F. McDonough, PhJD. Massachusetts 1968. A cost-benefit analysis of a Hartford, 
Connecticut, urban renewal project. 

The economic and social justifications for a reneival project are reviewed by the use of 
a cost-benefit technique and are contrasted with the conclusions reached by the local 
planning agencies. In an ex ante application, this technique can materially alter the assess¬ 
ment of the desirability of projects before the decision is made to proceed with the project. 
The use of a discount rate and the impact of project delays raise serious doubts as to the 
feasibility of the project. 

Kenton R. Mhxer, PhJD. Syracuse 1967. Some economic problems of outdoor recreation 
planning in Puerto Rico. 

Marlen F. Mm.RR, Fh.D. Minnesota 1967. A measurement of factor productivities in 
Minnesota agriculture. 

The parameters of an average production function for Minnesotans agricultural industry 
were estimated via least squares. Refinements in the empirical work included: a weather 
index; an education index for farm operators; a wei^ted regression scheme; and an 
adjacent index for land. The analysis indicated that in 1964 all resource categories in agri¬ 
culture, except the labor of farm operators and unpaid family workers, were earning 
returns equivalent to their opportunity costs. 

Thomas A. Mhxer, Ph.D. Iowa (Ames) 1967. Aggregation error in representative farm 
linear programming supply estimates. 

Max Moszer, PhD. Pennsylvania 1966. American wheat fanner and agricultural programs 
1939-1964, a quantitative analysis. 

This is a study of the laws which were passed by the Congress and administered by the 
Department of Agriculture whose were to increase the income of wheat faimeis and 
to reduce the accumulation of surplus wheat throu^ wheat acreage reduction. While direct 
payments to fanners increase tbfJr income, price supports^ because of tbdr effects on the 
“free’* market price of wheat, benefit even those farmers not cooperating with the acreage 
allotments. Thus the evaluation of the program must be in terms of the accomplidied 
surplus and/or acreage reduction and of the profitability of the altematrves offered the 
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wheat fanner. The provisions of various programs are set forth and explained. Analy^ is 
carried out by means of break-even criteria. This study indicates that it is possible to 
quantify the necessary policy variables for a successful acreage reduction program within 
a quasi-free market framework. 

Lester BL Myers, PhJD. Purdue 1968. Economic analysis of the monthly structure of the 
hog-pork sector in the United States. 

The primary objective of this study was to identify and quantify the monthly structure 
of the hog-pork economy in the United States. The structural model consists of ei^t 
behavioral equations describing the monthly aipply of hogs and cattle for slaughter; the 
monthly supply of pork for consumption; the retail demands for pork, beef, and broilers; 
the farm-to-retail margins for pork and b^. Two-stage least-squares techniques were used 
to estimate the structural parameters. 

Palanisa3£Y Nagarajan, PhJD. Kansas State 1968. An analysis of forces affecting the con¬ 
ditions of entry into the fresh product industry by Southwest Kaasas Growers. 

The structural characteristics of the Wichita and Kansas City wholesale produce markets 
and procurement practices and methods of the produce wholesaling firms indicate that there 
are informational, organizational and distributional barriers to enter into the frerii produce 
industry by the potential producers of southwest Kansas. This requires producer organiza¬ 
tion and marketing tactics substantially different from that more nearly approaching the 
historic “open market” 

DAvm M. Nelso^t, PhD. Kan.sas State 1968. Value of water for irrigation in the Kansas 
River Valley, 

The demand for water for all purposes is increasing rapidly m the Kansas River Valley. 
As this continues, more precision will be needed in public and private (market) allocation 
of water. Economic returns in various uses provide one basis of allocation. This dissertation 
estimates the value of water for irrigation. Average annual precipitation in the Valley 
varies from 31 to 36 inches; consequently, returns from irrigation are less than in lower- 
precipitation areas. 

Edgar O. Olsen*, PhD. Rice 1968. A welfare economic evaluation of public housing. 

A Paretian welfare economics model k formulated in which transfers in cash and in kind 
are necessary for efficient resource allocation. This model enables us to use consumer’s 
surplus analysis to choose between alternative means of achieving specific redistributive 
wants. It is estimated that public production of housing service has resulted in a waste of 
46 per cent and the unequal pattern of subddies among equally digible families is a waste 
of 11 per cent of public expenffitures. 

Sebastian J. Raciii, Ph.D, Fordham 1968. An analysis of the decline of the Jersey City 
economy and an equation of proposals for its resurgence. 

Historic^y, Jersey City prospered as a marine-lighterage terminal for freight pa.ssang 
through the Port of New Yoric. As this relation.ship started to change, the city’s economic 
and fiscal base eroded. Large portions of its once active waterfront became idle or were 
abandoned. More economic use of this land located at the core of the New York Metro¬ 
politan R^on holds the key to a revitalization of the city’s economy. Proposals are 
evaluated and recommendations are made to this end. 

Lx7CO G. Reca, PhD. Chicago 1967. The price and production duality vdthin Argentine 
agrMture, 1923-196S. 

A historical ana^^ of the evolution of agriculture in Argentine m the last four decades, 
with particular emphass on explaining the coexistence of dynamic and stagnant sectors 
within agriculture. 

Nallattt N. Reddy, Ph.D. Pexmsylvama State 1967. An economic analysis of the impacts 
of the United States stoc^file on the International copper industry. 

With the passage of the Strat^c and Critical Materials Stockpiling Act in 1946, the 
mamtenance of ^ocks of strat^jc and critical materials as an essential element of national 
security became an accepted national raw materials policy. Under this Act and the subse¬ 
quent legislative authority, the government had acquit almost $9 billion worth of strategic 
and critical materials. Purchases of this magnitude are bound to spread their effects on the 
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inteniational raw materials markets. The purpose of this study been to analyze the 
impacts of the stockpile policy on the international copper indu 5 tr>' between 1948-1966. 

Um Reoev, PhD. California (Berkeley) 1967. Adaptive investment strategy with particular 
reference to river basin development 

This study develops an investment model recognizing explicitly two basic features of 
decision proc&ses: the time element and l^k of information. Based on the ^^rindtple of 
optimality,” dynamic programming is used to generate solutions for river basin development 
problems, in both deterministic and stochastic frameworks. An information variable is 
developed from the probabilistic properties of stochastic returns function, introduced 
into the modd. Solution is obtained as a strategy, and decisions are sequential, 
upon information gathering throughout the process. 

Giuseppe Rensi, PhD. California (Berkeley) 1968. The measurement of technical change 
in CaHfomia agriculture. 

Several variants of two basic linear models, on involving disembodied technical change, 
the other embodied technical change, are formulated. Sensitivity flnalyds for changes in 
the obtained estimates with respect to price base periods is carried out. The empirical 
complex is the California agricultural sector in the decade 1949-59. 

Jack A. Ric har ds, Ph.D. Oregon State 1968. An economic evaluation of Columbia River 
anadromous programs. 

Except for anadromous hsh, Columbia River water resource products tend to be com¬ 
plementary with dam construction. Coexistence of anadromous figh with dawis requires 
extensive spending for passage and supplemental facilities. Objectives, benefits, and costs 
were reevduated to avoid misaflocation of resources. This program probably was not 
economically justified when initiated in the 1930’s. However, with past actions taken as 
^ven, present and future benefits from ^ort and commercially harvested fii^ are estimated 
to exce^ associated costs. 

Robert J. Riggs, PhD. Wayne State 1968. A conceptual framework for program budgeting 
by cities. 

Norton Robbins, PhD. Indiana 1968. The cropland adjustment program in North C^ofina: 
an analyris. 

The paper records the findings of a study of the Cropland Adjustment Program (a part 
of the Food and Agricultural Act of 1965) in North Carolina during the 1966 crop year. 
This program was designed to remove cropland from farming and convert it to certain 
conservation uses. A sample was drawn from program participants in ten counties of the 
Piedmont and Central Coastal areas of the state to determine the characteristics of person- 
holding contracts. A study of the nature of the contracts in force, the contract pr<^perties, 
and the attitudes of partidparing farmers and Agricultural Stabilization and Conservation 
employees is also included. In addition to an analysis of the overall cost and effectiveness 
of the program, specific proposals are su^ested for the improvement of present and future 
land retirement programs. 

John A. Rogaiuv, PhD. Cornell 1968. Farm business e:q>ansion in an economically dis¬ 
advantaged region of the Northeastern United States. 

CuEFORD S. Russell, PhD. Harvard 1968. The recent northeast drought; short-run costs 
of water diortage and lessons for water system planning. 

A modd of drought impact is developed, based on interaction between system adequacy 
and climatic severity. Using this model and data on drought losses from three Massachusetts 
towns, eiq>ected loss functions are derived. These, in turn, are imbedded in a {dannisg model 
of the inventory type, designed to answer qu^ons about optimal time paths for system 
expansion, where capacity costs and expected drou^t losses may be traded off. 

Bernard L. Sanders, PhD. Iowa (Ames) 1967. The effects of agricultuia! pricing policies 
in Mexico. 

William R, Schroder, Ph.D. Purdue 1968. Ap^ffcation of systems models to die a&abw 
of selected swine managemmit dedrions. 

In the feedlot scheduling analysis, a decision policy based on a dynamic programmlDg 
model was compared with a policy based on bmigetiDg analyas and a policy of buying and 
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selling at constant weights. Cost and price predictions based on outlook data were used 
and the decision policies obtained were budgeted over the 5-year period 1959-63. 

JoHSi P. Seagle, Ph.D. Stanford 1967. An allocation model for commercial real estate. 
Jerry A. Sharpies, PhJD. Iowa (Ames) 1967. Normative production of hogs, beef cattle 
and other farm products in Iowa. 

Mordechai Shechter, PhJD. Iowa (Ames) 1968. Empirical decision rules for agricultural 
policy; a simulation anal}^ of the feed grain program. 

John Sikora, Ph.D. Colorado 1967. Should the free market control agriculture?; Vector 
for an econometric examen of farm-problem. 

Thojaas E. Snider, Ph.D. Minnesota 1967. An economic analysis of equity capital financing 
in Minnesota dairy cooperatives. 

The capital structure of selected dairy cooperatives was analyzed and the cost of capital 
was estimated. Equity capital was the largest component of capital structure. The minimum 
cost of equity capital was estimated to be 6.9 per cent; whereas, within limits, debt capital 
costs 5 per cent. The debt capacity of the sample firm was estimated to determine if the 
cost of capital could be lowered by the use of more debt. All of the sample firms had 
unused debt capacity. 

Mostapa A. SomiAN, PhJD. Iowa (Ames) 1967. Econometric models of the poultry in- 
diistry in the United States economy. 

SoMNTjK Sriplxjng, PhJD. Iowa (Ames) 1967. Potential in the economic devdiopment of 
Thailand’s agriculture. 

Harold M. Stults, Ph.D. Arizona 1968. Predicting farmer lesponse to a falling water table; 
an Arizona case study. 

Projection of net returns from typical Pinal County, Arizona farms indicate that the 
rapidly declining water table wfll r^ult in substantial reductions in hay and feed grain 
acreage over time. New income will decline much riower than acreage, however, because 
under current federal programs net income from cotton is high. In fact, net returns are 
likely to be affected more by changes in federal cotton programs than by increasing water 
costs. 

Larry V. Sxtmmers, PhJD. Washington State 1968. Interregional competition within the 
potato industiy of the United States. 

Edwin F. Ulveung, PhJD. Iowa (Ames) 1967. Return to scale, resource allocation and 
factor prices in El Bajio, Mexico. 

WnxEM Van Vutjren, PhJD. California (Berkeley) 1968. Agricultural land prices and 
returns in an advanced urban and industrial economy. 

This theas attempts to explain the widening discrepancy between U.S- farm income and 
land values since 1952. Related objectives concern ^e impact of rising prices and rents 
upon farm size and income distribution. The ai^Hcation of labor-saving and land-using 
tedmologies and increasing land demand for nonfarm use have greatly increased demand, 
which has not been coimterbalanced by readiness to offer land for sale. Increasing land 
values have resulted in increasingly unequal income distribution in agriculture. 

Claude M. Vaughan, Jr., PhJJ. Kentucky 1967. Covariance analysis of reservoir de- 
vdopment effects on property tax base. 

The analysis of covariance is utilized to s^^arate the rate of change in the value per 
acre of land sold since the construction of Wolf Creek Dam and Cumberland Reservoir. 
The reservoir forms three treatment groups in a heretofore homogeneous geographic unit, 
which lends itsdf to analysis throu;^ the analysis of covariance technique. The results 
indicate an expansion of the tax base in the treatment which was inundated relative to the 
other treatment groups. 

John J. Waelti, PhJD, California (Berkeley) 1967. The regfonal economic !mx>act of 
publk water borage throu^ recreational development; a case study. 

This study analyzed, on an ex post baas, the regional economic impact of reservoir-based 
recreation in terms of land values, income and employment, and lo^ government finance 
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over a IS-year period. PoliQr implications for financing and administering reservoir-based 
recreation facilities under current legislation, particularly PL 89-72, are discussed. 

Allan A. Wakhacx, PhJD. Iowa (Am^) 1967. Location analj^ of the Iowa feed manu¬ 
facturing industry: least-cost alternatives. 

John C. Weigher, Ph.D. Chicago 1968. Municipal services and urban renewal. 

Cost-benefit anal^'ses of urban renewal have generally not investigated the change in 
local government expenditures generated by a project. This study seeks to measure these 
changes. It first develops a model of urban renewal which indicates the qualitative effect 
of a project on population, hou^g, and other characteristics of a city. The effect of these 
characteristics on expenditures for several government services is then estimated. The 
expenditure reductions generated by one particular project in Chicago are also calculated. 

Richard N. Weigle, Ph.D. Purdue 1967. The economics of the family farm corporation 
in Indiana. 

Objectives were to study the legal structmre of the operation in Indiana, to locate and 
identify Indiana farm corporations, to describe the characteristics of these corporations 
and to compare the corporate form of organization with other forms of business organiza¬ 
tion and to evaluate it as to incidence of taxes, growth of the firm, maititaming the con¬ 
tinuity and efficiency of the firm, and providing for equitable distribution of income and 
assets. 

Richard O. Wheeler, PhD. Oregon State 1968. Optimum cattle inventory systems under 
conditions of certainty and uncertainty—^Southeastern Oregon. 

The major problem area is the development of a multivariate Bayesian statistical decision 
theory model rdative to selecting an optimal cattle inventory structure. A sin^e multi¬ 
variate equation model was developed to obtain a posteriori probabilities for the unknown 
state of nature ‘‘product price.” The factor “range forage” was also an uncertain event. The 
nature of the problem required structuring an inventory model that reflects growth and 
which changes In composition of product with respect to time. 

Whxiam H. Wuheeell, PhD. Princeton 1967. Dynamics of the international wool market: 
an econometric analysis. 

An annual simultaneous model of the international wool market, consisting of seven suppb^ 
equations, nine consumption equations, eight stock equations, and four identities is specified 
and estimated for the years 1949 to 1964. The implications of the dynamic structure of the 
model, including the reduced form, dynamic multipliers, and the characteristic refuse 
function, are analyzed. Shorter-run movements in world prices and consumption are studied 
by the techniques of spectral and cross-^^ectral analysis. 

James Zinser, PhD. Oregon 1967. Alternative means of satisfying Argentine petroleum 
demand: importation, governmental production, or foreign private contractual produc¬ 
tion: a comparative analysis and a recommended petroleum policy. 


LabcH: Eccmomics 

James D. August, PhD. Georgetown 1968. The Phillips Curve for the United States: 
reviewred and expanded. 

This dissertation extended Phillips’ concept to other sectors of the U.S. economy and 
tried to improve manufacturing sector estimates. An important result -was that estimates 
for the U.S. appeared to be unstable. This was due to shifts in variable variances caused 
by changes in time lag patterns, and casts doubt on the use of such estimates for policy 
purposes. The results suggested that Phillips curves are local labor market adjustment 
processes. 

WnxiAM M. Baird, PhD. Ohio State 1968. Collective baigaining by r^tered nurses. 

Although a majority of Ohio registered nurses favor collective bargaining, it is unlikely 
that this device wiSi rapidly become commonplace in the professiozL The prindpa! barriars 
to collective bargaining in the nursing profesdon are as follows: (1) legal barriers, in that 
few states have legislation requiring hos|ntal administrators to bargain; (2) the monopolistic 
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labor market structure for nurses, which is dominated by the ho^ital; (3) the attitudes of 
hospital administrators toward collective bargaining, which are almost uniformly unfavorable. 
Sidney M. Blumner, PhD. Arizona 1968. Changes in the interindustry wage structure in 
California manufacturing industries. 

This study investigated the factors that were associated with high-wage-paying industries 
in the California manufacturing interindustry wage structure during the years 1954-1962. 
To investigate the variables that were associated with high-wage-paying industries rank 
order correlation and multiple corrdation techniques were utilized. The study concluded that 
productivity was one of the variables associated with high-wage-paying industries in the 
California manufacturing interindustry wage structure. 

Lester 0. Bxjmas, Ph.D. New York 1967. The supply of engineers, 1950-1965. 

Benjanox Burdetssy, PhD. American 1968. An analysis of Sections 201 and 205 of the 
Labor Management Reporting and Disclosure Act of 1959 and their impact on union 
financial management policies and practides. 

This dissertatbn concerns Sections 201 and 205 of the Labor-Management Reporting 
and Disclosure Act which deals with union registration, financial reporting, and public 
ciisdosure. The study establishes the nature of union finandal polides and practices before 
1959, analyzes the Act’s administration by the Department of Labor, and determines the 
nature of such polides and practices today. The study condudes with a determination as 
to the impact that these Sections have had since the Act. 

Alvin A. Cook, Jr., Ph.D. Washington 1968. The demand for cooperating labor in manu¬ 
facturing industries, 1947-1964. 

James S. Crabtree, Ph.D. Wisconsin 1967. The structure of related instruction in Wisconsin 
apprenticeship programs. 

Apprenticeship-related instruction in Wisconsin is a complex educational process, having 
polides, codes, rules, and regulations established and administered by seven major institu¬ 
tional groups. The pofides formulated by these groups support and assist in interpreting the 
concept of related Instruction which forms a part of the comprehensive apprenticeship law. 
The purpose of this study was to describe in detail how these rules and regulations affect 
the structure of rdated instruction. Subordinate to the primary purpose, an attempt was 
made to delineate ways of improving this education process for apprentices. Specifically, 
eight areas were studied: sdiool and trade programs, polides and administration, requir^ 
hours and attendance patterns, enrollment, curriculum, structure of classes, instruction staff, 
and instruction cost. 

George F. C. de Menil, Ph,D. Mass. Inst. Technology 1968. Three essays on wage change 
in United States manufacturing. 

The first essay is an extension of Perry’s wage equation for US. manufacturing. Non- 
Hnearities in the relationriiip between the rate of change of money wages and the explanatory 
variables are tested. In the second essay a bragaining theory of wage determination in the 
short run is developed from the Nash gametheoretic solution to the bargaining problem 
which leads to an equation for the levd of the equilibrium wage rate similar to equations 
developed by Ruh and Sargan. In the third essay the hypothesis is tested that a produc¬ 
tivity, distributed by lag relation explains significantly more of the variance of the quarterly 
rate of change of wages than the Phillips curve. 

M r cw Arx D. Everett, PhD. Washington (St, Louis) 1967. The role of the Mexican trade 
unions, 1950-1963. 

Ruts A. Fabricant, PhD. California (Berkeley) 1967. Regional labor markets and migra¬ 
tion: an anaiyris of gross migration in the United States, 1955-1960. 

Robert M. Fearn, PhD. Chicago 1968. Labor force and sdiool partidpation of tewgers. 

The study seeks to identify the major economic determinants of teenage labor force and 
sdiooI partidpation and to estimate thdr s^iarate infiuences. Particalar emphasis is given 
to the interrelation of school and labor force choices in a multiple regression mode! employ¬ 
ing cross-sectional data drawn largely fxom the 1960 Census. 

Sidney R. Finkel, PhD. North Carolina 1968. The general theoiy of production and the 
theoiy of unions, wages, and wployment. 
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This dissertation examines the role of marginal productivity theory in the analysis of 
union behavior. It argues that the simple marginal productivity theory cannot be u y?d to 
explain umon behavior because of the restrictivenesa of the asumption of variable co¬ 
efficients. In addition to substitutable factors of production, limitational factors and limita¬ 
tive factors are introduced into the analy sis and all three are used to gt pTatn probability of 
success of union organization and bargaining. The conclusion is that the more general theory 
of production can give far greater insight into the behavior of economic institutions such 
as trade umons than can the simple production theory associated with Tnarginal produc¬ 
tivity theory. 

Anthony C. Fisher, Ph.D. Columbia 1968. The supply of enlists volunteers for military 
service. 

Richard B. Freeman, PhD. Harvard 1968. The labor market for college graduates. 

This study examines the college labor market in the postwar period in two 'ways. First, 
by a statistical examination of changes in the fields of study elected by students and In the 
starting salaries of graduates. This analysis emi^oys (a) a cobweb model and (b) a “dis¬ 
equilibrium adjustment’’ model based on discounted lifetime incomes. Second, a survey 
of 11,000 students in Boston gathered data regarding labor market information. Students 
are well informed about relative earnings. 

Allan Gart, Ph.D. Pennsylvania 1967. An imemployment study. 

This study is concerned with the structural relationdi^ between prices, wages and un¬ 
employment in the postwar economy. The major model consists of the maximizatioii of a 
social preference function subject to a set of linear constraints in the form of an aggregate 
econometric model. The purpose of this model is to generate optimal operational levels for 
the components of GNP necessary to reach an emfdoyment goal of 97 per cent of the 
civilian labor force in 1970. 

Harry Graham, Ph.D. Wisconsin 1967. ESstory of the formation of western pulp and 
paper workers. 

In this study the author examines the points made by both the critics of the labor move¬ 
ment and the growth theorists with refer^ce to the devdopm^t of a ^lecific union the 
International Brotherhood of Pulp, Su^ihite and Paper Mill Workers. He has followed the 
growth of the union from the formation of the Pulp Workers in 1906 as a result of a 
dispute within the International Brotherhood of Papermakeis, Pulp, Sulphite and Paper 
Mffi Workers to the establishment of the independ^t Association of Western Pulp and 
Paper Workers in May 1964. The study r^resents three years of intenrive examination of 
the documents of the union, and it indudes information from personal interviews with 
partic^ants. 

Michael J. Greenwood, PhD. Northwestern 1967. Determinants and patterns of labor 
migration in the UBA. 19SS-1960. 

Omar E. Hassanein, PhD. Indiana 1967. An evaluation of the company performaiHre 
criterion as an indicator of wage rate changes. 

The purpose of this thesis is to develop a modd for measuring the relationdi^ between 
the economic performance of a company and changes in Its wage rates. Profital^ty, pro¬ 
ductivity and measures of financial strength were used as indexes of economk performance. 
The study concentrates on XJB. Sted to test the validity and ai^cability of its assumptions. 
The Sinclair 03 Company was also studied to show how the company performance effect 
on wage trends differs from one company to another d^;>endxng upon the industiy in whidi 
the company operates, productivity trends for the conopany comiiared to the productivity 
trends in other sectors of the econmny, the position of the company in its industry, and 
other economic and institutional factors surrounding company operations ms! affecting its 
performance. 

Donald W. Jarrell, PhD. Pennsyl'vania 1968. A history of collective haigaining at the 
Camden area platita of the Radio Corporation of America Efiedal attention to 
ba T gftiT»iT>g power. 

This history focuses upon two main questions: How do the characteiistks of the hazgain- 
ing parties relate to bargaining power and how does bargaining power relate to the behavior 
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of the parties? The study offers a view of six local unions —z professional engineers’ union, 
a technicians’ union, an ofELce-and-clerical employees’ union, a transportation workers’ 
union, and two production-and-maintenance employees’ xmions—^within a sin^e administra¬ 
tive unit. 

Alice H. Kidder, PhJ). Mass. Inst. Technology 1967. Interradal comparisons of labor 
market behavior. 

This study probes the evidence that N^oes of comparable worker quaUty earn at a 
lower rate than whites. Regression analysis of racial samples showed that, after standardizing 
for a variety of worker quality variables, Negro wage rates trailed those of whites. Relative 
wage di^arities tended to diminish, however, with higher levels of worker quality. A 
majority of the Negro sample said iey had never encountered discriminiation. It is sug¬ 
gested that the self-limitation of job search, coupled with the unfavorable distribution of 
low-wage industries in the ghetto, combine to produce lower wages. 

David E. Kidder, PhJD. Mass. Inst. Technology 1967. Education and manpower develop¬ 
ment in India: middle-level manpower. 

This thesis examines the relationship of market forces to public and private policies 
toward the development of middle-level technical personnel. \^en qualitative differences 
among technicians and among ffrms were admitted into the analysis, a “structure of short¬ 
age” was shown to exist. Small firms face a chronic shortage, revved in hi^ turn-over 
rates, of highly quaMed, experienced technicians. Firm behavior and policy in sponsoring 
in-plant training programs and making use of technical education appeared reasonable in 
light of the analysis of shortage. 

j£ROii££ B. KomsAR, PhJD. Columbia 1968. Unemployment compensation and the duration 
and rate of unemployment. 

Three hjTpotheses, implied by a theoretical analysis of possible rdationships between the 
payment of unemployment compensation and the duration and rate of unemployment, are 
tested. They are that the availability and magnitude of unemployment compensation: (1) 
win increase the duration of unem^ 03 nEnent; (2) will increase the measured rate of un¬ 
employment; and (3) will have a positive effect on the cyclical rise in the rate of unem¬ 
ployment and a detailed anal 3 rsis of duration of unemployment data support the first two 
h 3 qx}theses and lend credence to the third. 

Ronald S. Koot, PhJD. Oregon 1967. The determinants of money wage changes in under¬ 
developed countries: a study of Mexico and Chile. 

John D. Laces, Ph.D. Iowa (Ames) 1967. The CIO-SWOC attempt to organize the steel 
industry, 1936-1942; a restatement and economic analysis. 

Charles W. Langdon, PhJD. Alabama 1967. Manpower development training in Alabama. 

Patrich Lenihan, PhD. Wisconsin 1968. The economic effects of the Wisconsin minimum 
wage orders. 

Thomas Love, PhD. Wisconsin 1968. The impact of teacher negotiations on school system 
decision-making. 

This study is a survey and analysis of the extent of teacher participation in decision 
making, the nature of collective negotiation and alternative dedsion processes, the scope 
of various dedsion processes, and the factors which determine whether negotiations or 
other processes are applied to particular types of policy decisions. The implications for the 
professional role of teachers, managerial efficiency in the schools, and the nature of edu¬ 
cational policy decisions are explored in detail 

Leon £. Lunden, Ph.D. Wisconsin 1967. Major symphony orchestra labor relations. 

The dissertation notes the improving economic status of symi^ony orchestra musicians 
and the movement towards year-round empIo 3 nnent in a traditionally seasonal industiy. 
The components of the major orchestra industrial relations system are examined and the 
results of their interaction analyzed. The analysis covers the symphony orchestra association, 
the American Federation of Muddans, symphony orchestra musicians, major collective 
bargaining issues, and an extensive study of the labor market for s>nnphony musicians and 
how it operates. 
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Lawrence E, Mc Kibbtn , PhD. Stanford 196S. A comparison of the impact of an execu¬ 
tive development program on owner-entrepreneurs and employee-managers. 

Jean-Lttc Migue, Ph.D. American 1968. The theory of the occupational wage structure: 
an application to the Canadian experience. 

The dissertation seeks to appraise existing theories dealing with movements in the differ¬ 
entials between skilled and unskilled wages and to assess the explanatorj^ power of the theorj^ 
of investment in education in determining historical changes in labor supply. While con¬ 
sistent with the theory, the results suggest that the response of people to rates of return 
on investment in education was significantly hindered and, at times, dominated by factors 
related to economic development, such as urbanization, foreign migrations, the level of 
income, etc. 

Daniel Q. Mills, PhD. Harvard 1968. Factors determining patterns of employment and 
unemployment in the construction industry. 

The purpose of this thesis is to measure and explain the major fluctuations in emj^oy- 
ment and unemployment which occur in construction, and their relationship. The deter¬ 
minants of the seasonality of emplo 3 nnent are isolated and measured. Nonseasonal variations 
in manpower demand are analyzed. The flexibility of the industry's labor force is investi¬ 
gated, and major limitations to greater flexibility are identifled. The impact of the federal 
government on the industry is described, and certain policy suggestions discussed. 
Hosseine Morewedge, PhD. Columbia 1968. The economics of casual labor: a study of 
the longshore industry*. 

Konosuke Odaka, Ph.D. California (Berkeley) 1967. A study of employment and wage 
differential structure in Japan. 

Thomas H. Pare, Ph.D. Vanderbilt 1968. Nonlocal job information in a low-income rural 
area: the Tennessee Upper Ounberland. 

Donald E. Pitrsell, PhD. Duke 1967. Minimum wage regulation under the South African 
Wage Act. 

Joseph R. Ramos, PhD. Columbia 1968. The labor force in post-World War 11 Latin 
American development. 

Trends in the size, quality, and sectoral distribution of Latin America’s labor force are 
analyzed. It is argueid that the profitable introduction of a modem skin-using technology 
accounts for the strong rise found in average labor quality since World War JL The riow 
growth of manufacturing employment is found linked to the faster than average growth in 
the quality of its sectoral labor force, whereas the converse is true of the tertiary sector. 
Donald E. Rons, Ph.D. Purdue 1967. A comparison and evaluation of career progress of 
Purdue engineering and science alumni who graduated with Bachelor of Science, Master of 
Science and Doctor of Philosophy degrees between 1950 and 1964. 

David P. Ross, PhD. Duke 1968. The economics of privately negotiated technological 
change provisions. 

Delwzn A. Roy, Ph.D. Purdue 1968. The Zonguldak strike: a case study of industrial 
conflict in Turkey. 

Hirsch S. Ruchlin, Ph.D. Columbia 1968. Manpower resources of the mazittme 
industry: a definitional and descriptive analysis of the maritime labor force. 

Arthur McC. Shaefer, PhD. Pennsylvania 1967. Presidential intervention In labor dilutes 
during the Truman Administration: a history and analysis of experience. 

The motives, powers and techniques of Preadential intervention are analyzed. Motives 
derive from b^c re^onsSbilities which preclude Preadential aloofness from involvement 
in labor disputes. Powers derive from powers lodged in the Preddency by law and precedent, 
their efficai^ depending on the nature of the dilute and Presidential prestige. Techniques 
of intervenrion, analyzed in terms of their availability, efficacy and dedrability are media¬ 
tion, fact-finding, voluntarism, use of troops sdlzure-injimction aiKl Taft-Hartley procedures. 
Arxe Shzrom, PhD. Wisconsin 1968. Industrial cooperation and adjustment to technological 
diange: a study of joint union-management committees. 

Thh thesis explores the current role of joint union-management committees in dealing 
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with technological change issues. It is limited to unionized industrial companies, and to 
committees established by both sides outade the realm of collective bargaining, l^he main 
objective of the study is to present a factual picture of actual experiences gained with 
joint committes in Minnesota, XOinois, and Wisconsin so that labor unions, management, and 
public authorities may malge a more informed evaluation of the potential role of the 
committee in adjustment to technological change. The organizational and labor market 
corrdates of these joint committees are also considered in the analysis. 

Bi;r‘Trai£ SiLVEBiCAN, PhJ>. Columbia 1967. Labor and left-fascism: a case study of Peronist 
labor policy. 

Gary Sorenson, PhJD. Claremont 1968. The effect of income changes on labor force partici¬ 
pation: a theoretical analysis. 

Lacdi of convincing evidence on the effects economic variables have on labor force partici¬ 
pation and the near absence of theoretical advances in this area motivated this theoretical 
analysis. Nonlinear programming is applied to a production-consumption model of the 
household based upon Gary Becker’s 1965 EJ article on time allocation. Empirical implica¬ 
tions are generated from parametric changes, the predictions d^ending on effects in 
weighted marginal utilities of family income and individual non-work time. 

Aixan D. Spritzer, PhJD. Comdl 1968. An analysis of trade union ^onsored programs of 
occupational training in the U.S. seagoing maritime industry. 

Although the problems of slriTl obsolescence and declining emplo 3 m 2 ent opportunities have 
long concerned maritime trade unions, in recent years wartime shipping demands have 
created an urgent need to supply a sufficient number of adequately trained and experienced 
merchant seamen. To heip resolve these divergent job market problems, virtually all mari¬ 
time trade unions, since the begmning of 1966, have ^onsored some form of occupational 
skill training, retraining, or upgrading for their members. This researdi attempts to examine 
the spedffc nature, objectives, scope, and results of these programs and to evaluate the 
extent to which they can be expect to relieve short and long-run problems of adjustment 
of the maritime labor force to skill and manpower need In the industry. 

John EL Stephens, Ph J). JOiaois 1967. Differentiation of labor in macroeconomic growth 
models. 

Beverly S. Tangri, PhJD. CaHfomia (Berkdey) 1967. Federal legisilation as an expression 
of United States public policy toward s^cultural labor, 1914-1954. 

MmtJEL Urrutia, PhJ>. California (Berkeley} 1967. The devdopment of the Colombian 
labor movement. 

Sue Van Atta, PhJD. CaSfomia (Berkeley) 1967. An analysis of overtime hours for 
production workers in manufacturing industries, 1957-1965. 

Robert Werner, Phi). Wisconsin 1967. Some institutional aspects of the labor market in 
a depressed area. 

David C. Whybarh, PhJD. Stanford 1967. A modd for the demand and supply of airline 
ff%ht crews. 


Population; Welfare Programs; Consumer Economics 

Tony H. Bonaparte, PhD. New York 1967. An analysis of the racial and cultural in¬ 
fluences on the business astern in Trinidad, West Indies. 

Whxiam: C. Bonqield, PhD. Wisconsin 1^7. The economics of the ministry: an analysis 
of demand and supply of Protestant clergy. 

This is an attend to apply labor market anab^ to the ministeiial labor markets. It 
describes the operation of three types of labor markets which allocate ministeiial labor. 
It contrasts the views of employers (lay church officers) and employees (ministers) in 
order to explain some of the imperfections observed in the markets. Data are taken from 
mail surveys of ministeis and laymen in three denominations and five midwestem states. 
Dennis Cox, PhD. Stanford 1968. Two essays in the distribution of population. 

Ibis dxsseiiation has two major parts. In the first, ‘^economies of agglomeratjon” are 
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measured by means of regressions in which population density “eDcplains*’ income per worker 
in counties. In the second, interstate migration in the United States is examined through 
analysis of variance; age, income, term of residence, and income change are used to “ex¬ 
plain’* the incidence of migration. The analysis is based on the Social Security Administra¬ 
tion’s one-per cent sample of employee records. 

Roip V. Craft, PhD. Iowa (Ames) 1968. Variations in the costs and Income benefits of 
undergraduate education at Iowa State Univeraty. 

Ronald W. Crowiey, PhD. Duke 1968. The nature and sodal cost of in-migration to 
cities in the United States, 1955-60. 

C. Howard Davis, PhD. Vanderbilt 1968. Determinants of mobility of college educated 
persons: 1955-60. 

Kenneth M. Dehch, Ph.D. Harvard 1967. An econometric analysis of the demand for 
American public education in the 1960’s, with a statement of the general economic case 
for public education. 

The thesis contains two related but distinct parts: first, an attempt to use primarily 
pre-Maidiallian ^‘welfare economics” to explain why the market is not reliable as a mecha¬ 
nism for allocating resources to education. The second part of the thesis asks: what are 
the determinants of current expenditure in America’s public schools? Spedfically, Is it 
helpful to have a modd which includes variables other than income? The answer to this 
question is a qualified yes. 

Gopal C. Dorai, PhD. Wayne State 1967. Economics of international flow of students— 
a cost-benefit analysis. 

Louis Esposito, Ph.D. Boston College 1968. An analj’sis of the economic factors determin¬ 
ing the number of applicants to medical school. 

This dissertation attempts to ascertain (1) whether the number of applicants to medical 
school responds to long-run disequilibrium in the market for phyadans’ services and (2) 
what economic factors influence the number of applicants to medical school. Multiple lii^r 
regresaon is used with time-series and cross-section data. The stu^ concludes (1) that the 
number of applicants is not responsible to long-run disequilibrium and (2) that the critical 
factor determining the number of applicants is the availability of financial aid. 

Robert L. Farreix, Ph.D. Geoi^e Washington 1968. An examination of difierentmted 
cross-sectional price, cost, quality, and demand relationships in higher education. 

There are many types of student demand for higher educational product, many levds of 
price, and varieties of quality. Price, cost, quality, demand, control, and productivity 
measures are defined and devdoped for the higher education sector of 48 states. By using 
simple correlation techniques, with the state as the focus of observation, relationsh^ among 
these forces are examined. 

LucnxE G. Ford, PhD. Case Western Reserve 1967. A survey of organizations active In 
economic education. 

A critical survey of lainety oxganizations active in economic education or ’^rsuadon” is 
followed by a proposal for an association of such oxganizations, peihaps under the guidance 
of the Joint Councfl, in order to ciaiify the needs for and approaches to economic literacy. 
Leonard Hausman, Ph.D. Wisconsin 1967. The ICX) per cent welfare tax rate: Its incidence 
and effects. 

This dissertation contains data which ^ed li^t on the question of capacity for self- 
support among AFDC recipients, on the need to consider the implicit tax rate on earnings 
in those programs as a determinant of work effort, and on the “employability” of AEDC 
family heads. The major concduaons are that over 70 per cent of AFDC and over 40 
per cent of AFDC-UP family heads are incapable of supporting their families at the levels 
of income th^ attain while on welfare; but that larger than conventionalbr accepted pro¬ 
portions of such persons are “employable” at effective wage rates above zero. 

Stephen A. Hoenacic, PhD. CaHfomia (Berkel^) 1967. Private demand fm* fairer edu- 
caticm in CaHfomia. 

David B. Johnson, Ph.D. Virginia 1968. The fundamental econonucs of iht chanty market 
This thesis is divided into three parts: iustoxical, analytkal, and a statxstkal appendix. 
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The analytical section considers the effects on the marginal conditions in a two-man economy 
when one individual’s wdfare enters the utility function of the other. It also considers 
charity in a large cumbers case and it examines the individual’s decision calculus when 
deciding between the political and charity markets. The appendices include an analytical 
discussion of tax and expenditure effects, as well as a complete compilation of statistics 
pertaining to the sources and uses of dbaiitable funds. 

Eugene L. Jurkowttz, Ph.D. Columbia 1968. An estimation of the military contribution 
to human capital. 

Jose D. Langzes, Ph.D. Michigan State 1967. An economical evaluation of the nutritional 
contribution of food. 

To improve the nutritiona status of individuals, there is a need for a measure of the 
nutrition^ contribution of food. This thesis suggests four new measm-es of the nutritional 
contribution of food when there are deficiencies of one or more nutrients. It applies the 
deficiency-weighted sum of the nutrients to find economical supplementary diets for poor 
and very poor families of Northeast Brazil. 

Mary L. Larmoee, Ph.D. Northwestern 1967. An inquiry into an econometric production 
function for hcaltih in the United States. 

We constructed two health production functions: (1) a single equation model, studying 
UB. counties, regresring the ph 3 rsician-popu 2 ation ratio and sevei^ economic or demo¬ 
graphic variables upon the county mortality rate. (2) A three-equation model, focusing on 
individuals’ health, using disability days and the probability of dying as h^th proxies. 
Other variables in the model are physician visits, income, sex, age, and region. Empirical 
results suggest that bed disability enters health prosuxrion as an input. 

Lee £, Layton, PhJ). Minnesota 1967. Medical care and economic security: a study of 
selected foreign programs. 

This dissertation investigates the structure and operation of alternative, govemment- 
^onsored programs through which at least some of the costs of medical care are paid. 
The focus of concern is upon the economic security of the individual consumer of medical 
services. It assumes that all households should be protected against economic insecurity 
caused by medical expenses and is primarily concerned with the question of how to achieve 
this objective with minimum cost. 

Cotton M. Lindsay, PhJ>. Virginia 1968. Supply reponse to public financing of medical 
care in the United States. 

Models are developed of the pricing behavior In the physician care and hospital care 
sectors of the medical care industry. These models are employed to predict industry rehouse 
to the Medicare-Medicaid legislation. These results are compared to optimum efficiency 
conditions developed for the production of goods and services for the consumption of 
whidr reciprocal externalities exist. Finally, the results of these measures are compared 
with those of other regimes designed for this same purpose. 

Ptttttp S. Mahoney, Jr., PhJ5. Colorado 1967. A regional economic study; projections of 
employment and popirlation in the Denver S.MBA. by a shift-share anaijrsis. 

Dennis R. Maej, PhJ). Iowa (Ames) 1967. A forecasting modd of manpower require¬ 
ments in the health occupations. 

Francis P. McCamxey, Ph.D, Iowa (Ames) 1967. Activity analysis models of education 
institutions. 

Leonard S. Miller, PhJD. California (Berkeley) 1967. An econometric benefit-cost analysis 
of Greek intra-European labor migration. 

Rzcbasd L. Mills, Ph.D. Indiana 1967. A transition matrix approach to migration analysis 
and popuation forecasting. 

This thesis introduces a cohort-survival population forecasting model with a transition 
matrix migration component. The forecasting accuracy of this modd is tested against two 
other modds which differ only in their migration component. In forecasting the U.S. 
p<^ulation from 19S0 to 1960 (by Census Division and age-group) the transition matrix 
model was just as accurate as the other two models and usually more accurate than the 
traditional cohort-survival modd which uses a rate of net-migration. 
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Lawrence P. Mordell, Ph.D. California (Berkeley) 1967. A dynamic input-output model 
of the California educational system. 

Tunc Ozelli, PhD. Columbia 1968. The examination of the costs and returns of college 
education. 

Philip D. Patterson, Jr., PhD. Georgetown 1968. A fiscal analysis of fixed amount federal 
grants-in-aid: the case of vocational education. 

A fiscal anals^sis of fixed amount federal grants using the criteria of effectiveness^ efficiency, 
and equity is essential to an evaluation of the federal grant structure and provides a ne<^- 
sary counterpart to a PPBS approach. The federal grant program for vocational education 
is used to demonstrate how the suggested fiscal analysis can be employed to study the 
general issues of matching reqmrements, equalization, conditional aid and fiscal impact and 
the specific issue of program need. 

Mark V. Pauly, PhD. Virginia 1967. Efficiency in public proxision of medical care. 

This is a study of the efficiency of alternative institutional arrangements through wMch 
the demand for medical care may be expressed. A rationale for public provision of medical 
care was obtained from a general notion of external benefits arising from individi^’ 
consumption of medical care. Criteria for efficiencj' in the provision of care were derived 
from theoretical welfare economics. Existing arrangements for public provision in the 
United States and Great Britain vrere analyzed with these criteria. 

Jerral C. Raymond, Ph.D. Virginia 1967. Production of knowledge by economists.^ 

Using a sample population of American economists, this study investigates relationship 
between (1) the production of knowledge in the form of publications, and (2) certain 
biographical characteristics in the life histories of the individuals in the sample, such as 
age at reception of the doctorate, age at publication debut, source of doctorate, and tsnpe 
of employment. 

Daniel C. Rogers, Ph.D. Yale 1967. Private rates of return to education in the United 
States: a case study. 

El WOOD W. Shomo, Ph,D. Rutgers 1968. Social insurance for women. 

This study discusses the role of women in the design of social insurance programs under 
the major historical approaches to income maintenance and the ^)€cific sc h e m es which 
have been offered. Cross-national comparisons are made of the type and size of old age, 
airvivors, health and unemployment benefits. In addition, five important economic con¬ 
siderations faced by designers of social insurance programs are discussed induding the earn¬ 
ings rule, differential contribution rates, dependents^ allowances under wage-related benefit 
schedules, “blanketing-in’* of previously uninsured individuals, and the income redistribution 
aq»ct of family allowances. 

ISMAH. A.-H. Siragel-Din, PhD. Michigan 1967. Non-market components of national 
income. 

David A. A. Stager, Ph.D. Princeton 1968. Monetary returns to post-secondary education 
in Ontario. 

This study presents social and private net present values, benefit/cost ratios and internal 
rates of return to inv^tment in: (1) different university faculties and other post-secondary 
institutions in Ontario in 1960-64; (2) hypothetical year-round operation of these institu¬ 
tions; and (3) the hypothetical introduction of community colleges. Thee returns are 
larger than generally have been found for the United States and Great Britain; they also 
vary wdddy among the different faculties and institutions due to major labor market 
imperfections. 

Edita Tan, PhD. California (Berkeley) 1967. Supply of professional degrees in the United 
States. 

(Jordon E. Von Stroh, PhD. Oklahoma 1968. A sodo-economic study of vocational tech¬ 
nical education students. 

Wayne G. Vroman, Ph.D. Michigan 1967. The macroeconomic effects of social insurance. 
Farouk G. Zaidan, Ph.D. Harvard 1968. Benefits and costs of population control with 
special reference to the UAJEt. 
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THE PRICE EQUATION 
By Otto Eckstein and Gaey Feomm* 

Prices have occupied the center of the stage of economics for most of 
the last century. Yet they remain among the emptier boxes of economet¬ 
rics. Studies started in the 1920s, seeking to measure supply and 
demand curves, foundered on the identification problem. Thereafter, 
econometricians were preoccupied with other matters. Recently, Wilson 
[22], Kuh [12], Klein and Ball [11], Fromm [9], Schultze [20] and 
others started a new line of research on prices, seeking to explain 
changes in sectoral price indexes through cost and demand factors.^ 

The present paper presents some new, statistical results for U. S. man¬ 
ufacturing prices. The equations test the two dominant micro theories of 
pricing: (1) the supply-demand, competitive mechanism; and (2) the 
target return, full cost, oligopolistic pricing mechanism. They also pro¬ 
vide first approximations for the lag structures of demand and cost fac¬ 
tors on price, test for asymmetries in pricing, and serve as a framework 
for a historical review of recent inflations. 

The equations are fitted to quarterly price indexes for all manufactur¬ 
ing, and for durable and nondurables. The study is part of a program to 
build a complete model of the price-wage-productivity-cost structure of 
U.S. industries. 


*7. Theory of Price: Supply and Demand 

In the dasric, competitive market, price responds to the difference 
between demand and supply. In the limiting case, supply and demand 
stay in continuous balance through instantaneous price changes. 

Continuous clearing is an efficient market mechanism only in certain 

* The authors axe pntfessor of economics, Harvard Univeraty, and senior fellow, The Brook¬ 
ings Institution. Ihis paper was prepared while the former was a fdlow of the Center for Ad¬ 
vanced Studies in the Behavioisd Sdences. The researdi was partially stq>ported by grants 
&om the National Science Foundation to Harvard University and to the Brookiogs Econo¬ 
metric Model project We are grateful to James A, Craig, Michael D. McCarthy, Mfcihad 
Hicks and Nancy Bower for ddllfnl aid in preparing this paper. We also thank Stanl^ Black, 
Robert Dorfman, Marc Nerlove, Lester D. Taylor, and T^mas A* ^^^Ison for hd^ful com¬ 
ments. 

^Otber studies indnde Dow [6],Canxad [4], Levinson [13], our earlier pq>er on steel pnces 
[8], Ywdon [24], Nefld [IS], Peny [16], and Bodkin [2]. 
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situations where the cost of changing prices is negligible, transactions 
are su£B.dently numerous for buyers and seJlers to remain in conmnmi- 
cation, and losses from failing to effect a transaction are high. In many 
other cases, continuous clearing is inefficient: goods with high inventory¬ 
carrying costs or with variations in deagn will be produced in response 
to orders; goods that are produced in batches will usually require main¬ 
tenance of an inventory sufficient to meet demand over an interval. The 
cost of price change may be too great, and where a product line is com¬ 
plicated, frequent price change may exceed managerial capabilities. In 
the case of companies with a large sales force, continuous clearing would 
require a decentralization of decision-making which would not be opti¬ 
mal from the firm’s (or perhaps even the economy’s) point of view. In¬ 
deed, the continuous-clearing case, where production equals supply and 
supply equals demand, is probably an exception. Disequilibrium is the 
more conunon situation. 

Figure 1 portrays a more t 3 q)ical market which can still be character¬ 
ized as competitive. So is the short-run supply curve reflecting the short- 
run marginal costs of production. Do is the short-run demand curve, re¬ 
flecting the volume of active attempts to purchase at various prices. If 
there is excess demand at a price Po, the foUowmg reactions might occur: 
(1) Suppliers will reduce thdr inventories below preferred levels to 
meet their customers’ demands. (2) Some of the demands will not be 
met, but purchasers might agree to take delivery later; their orders are 
put into the backlog of unfilled orders. (3) Some orders may be aban¬ 
doned because potential purchasers need early delivery. (4) Firms may 
increase prices to raise their profits, believing that purchasers cannot 
turn to alternative sources. (5) The price increases lead to larger 
short-run supply, reduced demand, and diminution of the disequilibrium. 

Figure 1 ^ows these reactions. The line Si shows the effective supply 
curve in the very short run, the “disequilibrium supply curve.” It re¬ 
flects not only cost conditions, but also the extra supply obtained from 
the undesired drawdown of suppliers’ inventories bdow their optimal 
level. Di is the “disequilibrium demand cur\^e,” reflecting the orders 
that are either satisfied or added to the backlog. The distance ab reflects 
demand matched by current production; be is the iindesired inventory 
drawdown; cd is the buildup of unfilled orders, and de is the volume of 
abandoned orders. At the equilibrium point,/, supply is equal to demand 
in the short run. Each supplier holds his optim^ stock of inventories; 
production matches orders and shipments; each purchaser obtains the 
full amount he wishes at the going price. 

When supply exceeds demand, these processes go into reverse. Pro¬ 
duction, and h^ce short-run supply, exceeds short-run demand, as exist¬ 
ing order backlogs are satisfied. Producers’ inventories may be restored 
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to optimal level, and there may be some undesired accumulation. 
As these stock adjustments proceed, the downward pressure on prices 
increases. 

The supply-demand price mechanism, algebraically, is usually speci¬ 
fied as: 

{d — x) 

(1) -T 


where Lp/p is the rate of price change, d is short-run demand, x is short- 
run supply or production, and s is sales. Letting d' equal the orders that 
are not abandoned, we can write: 

(2) d — x = (d — d') -h (d' - s) + (s — x). 


where the first term measures abandoned orders, the second term the 
change of unfilled orders, and the third inventory change. These espres- 
sions correspond to the segments of the line he in Figure 1. There is no 
reason why the quantitative response of prices to the three t3?pes of dis¬ 
equilibrium should be the same, so different coefSdents can be attached 
to the three terms in (3). Thus, 


Ap 

T 


d — d* d' — s s — X 
■ -h <** • • + «* • 


( 3 ) 
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This formulation rdates price changes strictly to disequilibria among 
current flows of production, orders, shipments, and inventory invest¬ 
ment. However, prices could also be influenced by the previous history 
of these flows, which in some cases is reflected in current stocks. Thus 
the level of unfilled orders, the deviation of the stock of inventories from 
the deared level, and the relation between recent average production 
levels and capacity output could also have an influence.® 

Statistical measures are available for several aspects of disequilibrium. 
Unfilled orders are reported for some industries and proxies can be de¬ 
vised for inventory disequilibrium. But coverage is incomplete, and the 
figures are defined for periods which may be relatively long in compari¬ 
son to the speed of change of the disequilibria. Further, in many markets 
there is almost continuous clearing so that disequilibrium phenomena do 
not emerge. In this situation, the movements of supply and demand 
curves directly determine price changes. Therefore, a full statistical 
treatment of the classical mechanism requires that the determinants of 
changes in supply and demand curves also be identified. 

The traditional theory of the firm yields the necessary relationships. 
Setting aside the disequ^bria among production, shipments, orders, and 
inventories, let the firm maximize its short-run gross return to capital, 

(4) Z = px — wL(x) — Ptjnx, 

where x is output, w the wage rate, L{x) total man hours, material 
prices, and m material inputs per unit of output. 

Profit maximization requires that 

(5) p = widLldx) + p^m, 
and hence 

(6) dpfdw — dL/dx; dpfdpn — m. 

More generally, short-run profit maximization results in the following 
formula for discrete price change, assuming the change in marginal cost 
to equal the change in unit variable costs, and omitting the second order 
interaction terms: 

(7) Ap s= wA{L/x) -h (L/x)Aw -h ^mAm -|- mApn- 

Thus the change in price in a period is the sum of changes ia unit labor 
and material costs, which in turn depend on changes in the wage rate and 

* Sa m nels o n [18, p. 268} and Clower and Busliaw [3] have explored the theoretical charac¬ 
teristics of such modds. 
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unit labor requirements, and changes in material prices and unit ma¬ 
terial requirements. Let us call unit labor costs ULC, and unit material 
costs UMC? 

The traditional version of the classical theory of the firm rails for no 
direct influence of the size of the capital stock on short-run, profit- 
maximizing, price-output decisions; the capital stock makes itself felt 
through the short-nm cost curve.^ However, this particular djmamic 
sequence is highly specialized, and a more general formulation, still in 
the spirit of the classical system, would leave room for direct influence 
of the size of the capital stock on price. When the current rate of pro¬ 
duction is low in relation to the industry’s capacity, i.e., when the in¬ 
dustrial operating rate is low, firms will reduce prices as they seek to 
boost sales and production to permit a better utilization of capacity and 
thereby to raise profits. Conversely, when production is very high, so 
that the operating rate of capacity is beyond the optimal, signalling the 
need for additional capacity, firms will increase price. In other words, 
the optimal contribution to overhead will vary with the operating rate; 
actual pricing behavior looks not only to the short-run cost curves, but 
also reflects the relationship between the existing capital stock and the 
current rate of production. 

Industrial operating rates have proved to be a variable of importance 
in numerous econometric investigations. They reflect not only the im¬ 
balance between long-run productive capacity and current production 
but also other forces. When operating rates are high, disequilibrium in 
product markets will be more frequent and larger. Inevitably, high op¬ 
erating rates are associated with delivery delays, shortages, and changes 
in the nonprice terms of transactions, such as freight absorption and 
the proviaon of “extras.” These phenomena, in time, are likely to lead 
to price change. 

Pricing, in most atuations, is conducted imder conditions of uncer¬ 
tainty; the firm that takes the iniriarive, even in the competitive case, 
does not know whether other companies will promptly adopt the same 
price change. Since it does not know its demand curve, it cannot be cer¬ 
tain of the response of its sales to the price change. To be sure, these 
problems cannot arise for the price taker of perfect competition. But 
some elements of locational or product differentiation attach to the sales 
of most companies in sufficient degree to create some uncertainly in 

> In tlis case of monopolistic competition, where the fim faces a demand curve with finite 
dastidty, the ri^t-hand expression in equation (5) is mult^Iied by the wdl-known markup 
factor derived from the dastid^ of dmand. 

* Altemadvdy, riioit-run cost can be defined to indude the quad-rent on capital, with the 
quad-rent varying with the rate of utilisation. However, the traditional erpodtion does not 
solve explidtly for the quad-rents and hence leaves the influeice cd the utilization of cajntal 
vague. Aetna! measures of diort-run cost exdude quad-rents aa oqntaL 
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pridng. When operating rates are high, a firm can feel more confident 
that an increase in price will not produce a serious loss in sales. Custom¬ 
ers will not be able to establish new supply connections and will there¬ 
fore be more likely to pay the higher prices. 

Industrial operating rates also bear a close relation to costs. When the 
rates are high, the cost of purchased materials and supplies increases. A 
recent econometric study finds that the operating rate of manufacturing 
industries strongly affects the movements of input material prices.® 
Further, the operating rate also shows where the industry is operating 
on its short-run cost curve. Up to the optimum point, a rising operating 
rate should mean falling costs and therefore lower prices. Beyond that 
point, operating rates are associated with rising costs and higher prices.® 

In summary, the classical model of price determination can be tested 
by an equation which contains three elements: (1) Disequilibrium phe¬ 
nomena such as changes in unfilled orders and disequilibrium of inven¬ 
tories; (2) factors influendng variable costs, such as imit material costs 
and unit labor costs; and (3) factors reflecting the balance between cur¬ 
rent production (or demand) and the industry’s capital stock, such as 
industrial operating rates. 

II. Theory of Price: Target Return and Ftdl Cost Pricing 

In oligopolbtic industry, the pricing decision is subject to greater un¬ 
certainly because of interdependent reaction. If a price increase does not 
succeed, i.e., if the other companies do not follow, the loss in sales, prof¬ 
its, good wiU, and prestige can be great. The oligopolistic firm is likely 
to possess more di^etion, and therefore to view the pricing decision in 
a longer-term perspective. Given the institutional character of modem 
corporate management, and the emphasis on long-run security and ex¬ 
pansion of the company, management is less likely to attmnpt to equili¬ 
brate supply and demand in the short run. It wiU not change prices fre¬ 
quently. When demand rises, more of the burden of market adjustment 
will fall on rationing and bacUogs of orders, particularly since pturchasers 
have fewer alternative sources of supply. When demand falls, more of 

•FaiaiHalfterCAjido) [1]. 

* In his commoits on this paper at the December 1967 AEA meetings, Staniqr Black sug¬ 
gested that equation (1) be lefonnulated to incotpocate capacity used at its optimal levd in¬ 
stead of production as the appropriate concept of flow supply. Se also prc^joses that excess de¬ 
mand be defined as the diSecence between flow-demand plus unfilled mders and fiow-sopifly 
plus inventonss. He proposes that we write: 

MA + “ (*at +A) _ (d —dO , * , d' — s , r — * , x — xk A* h 

p s s s s s s s 

where «f is the stock of unfilled orders, xk is capacity output, ^ is the stock of inTentoties, and 

is deared inventories. This foimulatiQn Incorporates all of the demand variables discussed 
above, albeit in specialized fonn. 
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the adjustment wiE be on lower production, less cutting of price; with 
demand for each firm less elastic, profit maximization by itself would 
produce that result. 

According to interview studies, a common principle of long-term 
pricing appears to be to set price to earn a target rate of return on capital 
at a standard volume of output.'^ Price is altered if the cost of producing 
the standard output changes, either because of changes in the prices of 
the main inputs, or because of technological progress. However, price 
will not respond to cost changes caused by changing operating rates, nor 
to changes in demand. The target rate of return is based on market struc¬ 
ture and long-run economic conditions of the industry, including bar¬ 
riers to entry, international trade barriers, concentration, product dif¬ 
ferentiation, the necessary quantity and quality of managerial talent, 
long-run demand elasticities, the degree of ri^ attached to the profits, 
and the valuation placed on the firm’s equity and debt instruments in 
the capital markets. 

This pricing method has a number of advantages for the large firm. 
First, it provides a necessary, internal consistency with the target-return 
investment criterion. Second, it is particularly suitable for price leader¬ 
ship ; the leader can either use his own costs, or apply a standard costing 
procedure which will provide an umbrella for higher cost producers. 
Third, the method calls for few price changes, a desirable characteristic 
from the point of view of customers who prefer their costs to be stable 
and predictable; this factor is particularly pertinent for intermediate 
goods that are major inputs for large customer companies. Finally, the 
method is particularly suitable for the long-term supply contracts which 
are common for materials in heavy industry; the prices in such contracts 
may reflect labor costs at a normal rate of operation, the target return 
oii capital, and escalator clauses for variations in raw material prices. 
These escalators shift the risk of fluctuations in volatile raw material 
prices to the final product producer, who, in turn, will attempt to pass 
such cost increases forward. 

Given the diverse goals of various levels of management of the large 
enterprise and the variety of market circumstances for different types of 
products, target-return pricing will rarely be foimd in pure form. The 
greater ^e decentralization of an enterprise, the more target-return 
prices will be modified by market conditions and special customer rela¬ 
tionships. Even the largest multiproduct companies price some products 
on a competitive short-run batis. 

Target-return priring can be expressed as follows: 

’’ S«e Ttn pla-n, Dirlsun and Lanzilotti [10]. Also see Eckstdn [7] toi fuller discusdon of 
these pduts. 
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( 8 ) 


tK £(®*0 

^ = —or 

ar* X" 

p = — + ULC” + UMC^, 


where # is the target rate of return, K is the firm's capital stock, is 
standard output, ULC^ is standard unit labor cost, and UMC^ is 
standard unit material costs. 

A variant of target-return pricing is “full cost” pricing. On this princi¬ 
ple, price equals standard unit variable cost multiplied by a markup, or 

(9) ^ = (1 + X)(CriC^ 4- VMC^, 


where X is the markup factor. Its behavioral characteristics are siTuilar 
to target-return pricing, except that changes in the ratio of capital to 
standard output do not enter the pricing computation; the firm’s policy 
parameters are the markup percentage and the definition of standard 
volume. Which piincipie is more appropriate in a particular industry 
depends upon production and marketing processes: in industries such as 
steel, chemicak, or petroleum refining, where strategic decisions focus 
on physical capital, target-return pridng may be used. For consumer- 
oriented or technology-intensive goods, where profit depends mainly on 
the choice and design of products, full cost pricing would more likely be 
applied. 

The hypothesis in (8) implies 


( 10 ) 


dp •£(*^ ^ 

dw 3^ ' dv 3^ dpm 


tn{3^. 


The total discrete price change, omitting second order interactions, is: 


(11) Ap = At + tA + AULC^ + AVMC”. 

Price change Tmdertheh 3 q)othesisof (9) omits the first two terms of (11), 
substituting changes in t^ markup factor. 

In sununaiy, the classical supply-demand mechanism suggests the 
following variables for an empirically derived price equation: (1) the 
backlog of unfilled orders (both level and change); (2) the deviation of 
inventoriffi from their optimal level; (3) changes in unit labor costs; 
(4) changes in unit material costs; and (5) the industry operating rate. 

Target-return or full cost pridng suggests the following variables: 
(1) changes in standard unit labor costs; (2) changes in standard unit 
material costs; (3) changes in the standard capital-output ratio; and (4) 
changes in target rates of return, standard markups or standard volume. 
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in. The Empirical Tests 

Variables 

Prices (p): Quarterly wholesale prices for all manufacturing, and for 
durables and nondurables, are the dependent variables. They are com¬ 
puted from the regular monthly Bureau of Labor Statistics wholesale 
price indexes (PFP7s). Because they are list prices they are not perfect 
measures of unit revenues. Transactions prices are more sensitive, and 
in some industries, changes in list prices ratify preceding changes of 
transactions prices. For this reason, the length of lags estimated here 
probably represents their upper limit. 

Unit labor costs (ULC) are measured by total compensation paid 
divided by the U. S. Office of Business Economics (OBE) series for real 
product originating in constant dollars (quarterly interpolation by 
Brookings). 

Average hourly earnings {AEE^ are quarterly averages of monthly 
Bureau of Labor Statistics data on earnings of production workers in 
manufacturing establishments. 

Unfitted orders (0») is the Census Bureau series measured at the end 
of the period. The ratio of unfQled orders to sales (0»/S) is the ratio of 
orders at the end of the period to the average volume of sales during the 
period. 

Inventory disequilibrium is measured by the deviation between the 
actual inventory-sales ratio at the end of a period and a twelve-quarter 
moving average of that ratio. The moving average reflects gradual 
changes in dedred inventories because of improved inventory control 
procedures and other technological changes. If the actual inventory- 
sales ratio exceeds the trend ratio, inventories are assumed to be greater 
than desired levels, and therefore should exert a downward pressure on 
prices. Conversely, a low inventory-sales ratio should raise prices. 

Material input prices{pj) are special indexes prepared by Dr. Faith 
Halfter Ando. These indexes are composed only of crude raw materials.* 
The published materials price indexes are not suitable for price equations 
because they include a considerable ^lare of semifinished goods which 
are actually value added of manufacturing.® No attempt has been made 
to normalke material costs, or to identify changes in unit material 
requirements. 

Industrial operating rates (*/*jr) are the Wharton School indexes pre- 

' [1] In die case of the durables and nondurables indexes, the output price index of the other 
sector vras included 'tnth its i^>ut-ou^at wei^t. 

• For example the pubfidied index cl materials for durable manufacturing has sndt a large 
component of w^t are in fact output prices (and hence the dqieadait variable}, that ccxrda- 
dons employing this index are vhtually perfect and attadr the -wrtmg agrs to most of the 
variables. 



1168 


THE AMERICAN ECONOMIC REVIEW 


pared by Klein and Summers, using the Klein-Preston correction.*® 
Standard Unit Labor Costs: To estimate standard unit labor costs it is 
necessary to correct actual unit labor cost for short-run swings in pro¬ 
ductivity, Earlier studies [23 ] have found that short-run productivity 
is determined by; (1) the long-term productivity trend reflecting tech¬ 
nology and capital; (2) the level of utilisation of the relatively fixed por¬ 
tions of the labor force; and (3) a lagged adjustment process of employ¬ 
ment to short-run movements in production reflecting imperfect fore¬ 
sight, partial adjustment to temporary output swings, and costs of hiring 
or firing. These conclusions can be expressed in the following equations 
for rmit labor costs and productivity: 



This equation was fitted in logarithmic form to seasonally adjusted 
data for all manufacturing and for durables and nondurables (see Table 
1). While these equations raise some questions for further study, they 
are of suffident statistical quality to serve for thdr specific purpose 
here.“ 

Estimates for standard unit labor costs can be derived from the above 

“ Professor Klein kindly made these ccwrections available for all manufacturing. We dis¬ 
aggregated tlie adjustment for durable and nondurable manufacturing. 

^ Because we use average hourly eg-ming s rather than total compensation per znanhour as 
our wage rate variable, the coefficient on wages was not constrained to equal one. An elasticity 
greater than one is to be expected since average hourly eamingR are smaller and less vblatil 
than total oompensatioa. Nonetheless, the coeffident for durables is uncomfortably large and 
may be serving as a proxy for other cost factors. 

^ According to this formulation, the adjustment process occurs in one quarta:, rather than the 
distributed lag form of the productivity studies. But additional lags am not significant in the 
unit labor cost equations. 

In nondurable manufacturing 

xtxK 

(«/acz)-i 

is not si gn i fic a nt , suggesting that the adjustment process is a lesser factor in that sector. 
Michael D. McCarthy has fitted simiiar equaticms derived from a complete production 
function. The resultant equations are rather gmifar to ours. Our pr icff equations are afiected 
very Kttle by substituting labor cost estimates ULC^ based cm McCarthy's functions rather 
than time oi Table 1. 
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Table 1—Equations toe Unit Labos Costs* 
(1953:3 to 1965:4) 

All Montifactuiing p 

InU 2,C»= -1.286+1.995 InAffE-0.0140 -0.361 In xlxn —0.198In 

(19.38) (-15.85) (-13.90) (-4.42) U 


Duiable Manufactuiing p xIxk ~\ 

In U£C-- 1.590+2.402 In .4£rE-0.0167 -0.306 In */*A -0.284 In - 3S'-0.962 

(15.36) (-12.50)(-10.01) (-5.54) L(*/*ic)_,JiJ.Tr.=0.81 


Nondurable Manu&cturing 

In UXC<= -0.867+1.136 In Aff£-0.0077 -0.422 In 3J»-0 972 

(17.52) (-14.03)(-13.07) i).IF.=lA0 

• statistic in parentheses; ]E'=coe£cient of determination adjusted for degrees of &eedom; 
D. IF.—Burbin-Watson statistic. 

equations by setting \x/xs:\ equal to a constant standard value, and 

r 1 

equal to one. 

Then 

(15) ULC^ = flfi—. 

Evaluating ULC^ for each period yields the standard unit labor cost 
estimates employed in our price equations; ULC^ is affected only by 
c h a n ges in average hourly earnings and the time trend. 

Deviation of Actual from Standard UnU Labor Cost: Both standard and 
actual unit labor costs may influence prices. To test for the independent 
effect of ULCy its deviation from ULC^ is introduced. Under oligopoly 
pricing there should be no price impact of ULC—ULC^} under the 
supply-demand competitive pricing method, actual unit labor costs 
should yield superior price equations to those relying on standard unit 
labor costs. Under a mixed ^stem, both ULC^ and (ULC^ULC^) 
should appear in the equations, but with different coefficients. 

The Target Return on Capital: In the absence of sufficient direct evi¬ 
dence on target rates of return, two approaches can be taken to the 
statistical testing of this component of the oligopoly theory of pricing. 
First, one can attempt to estimate a time series for the ratio of capital to 
standard output, and let the regression estimate the target ratio. How¬ 
ever, the available time series on capital are not sufficiently precise to 
reveal the inevitably small quarterly changes in this ratio, and so this 
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approach could not be used. As an alternative, the response of price to 
the profit rate on capital can be taken as a reflection of target-return 
pricing; a particularly low (therefore probably bdow-target) rate of 
profit at normal operating rates may call for a price increase, i.e., there 
diould be a negative relationship between profits and price change. 
Since the simple correlation between price change and the profit rate is 
positive, of course, identification of this factor requires t^t cost and 
demand factors be measmed rather precisely by the other explanatory 
variables in the equations. The profit rate employed in this study is the 
after-tax rate of return on real capital (as estimated by the Office of 
Business Economics) corrected by the operating rate. 

Forms of the Equation 

The equations are fitted to quarterly levels of the price indexes, to 
quarterly first differences, and to per cent changes for overlapping four- 
quarter intervals. Equations for price levels are vulnerable to multicol- 
linearity introduced by common time trends, and are uncomfortably 
dose to the identity of value, that is, price equals the sum of unit costs 
and unit profits. One-quarter differences show less of these difficulties, 
but given the small change in the variables which occur from one quar¬ 
ter to the next, the errors of measurement are laige compared to the ac¬ 
tual price movements. Indeed, since the indexes are quoted to the nearest 
tenth of a point, rounding alone loses considerable quarterly variation. 
The four-quarter differences are a good compromise in these regards, but 
suffer from the autocorrelation induced by overlapping data. We analyze 
the results for all three kinds of equations. 

As a further check on the structture of the equations and particularly 
of the dynamic processes, the equations have also been fitted with the 
dependent variable lagged by one interval. These equations can be in¬ 
terpreted as the result of a Koyck transformation, assuming exponen- 
tiaUy dedining weights on the lag coeffidents, with the regression coeffi- 
denton the lagged dependent variableindicating the ^eed of adjustment. 

Period of Analysis 

The period 1954:1 to 1965:4 was used to fit the equations; 1966 and 
1967 were used as tests of stability of the coeffidents. If the Korean War 
is induded, the results are dominated by a few extreme observations. 
Although the results look stronger statistically, one cannot identify the 
price equation from the data for that period. Our equation assumes that 
cost- and demand-pressures act on manufacturing prices, and that the 
feedback through consumer prices to wages b weak, and delayed through 
the wage-roimd phenomenon. During the Korean War the feedbacks be¬ 
came much quicker, and the level of excess demand became so great that 
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expectational factors and nonlinearities became important; these were 
not felt to the same degree in more normal periods. 

Results 

The equations generally correspond to economists’ a priori expecta¬ 
tions. Cost- and demand-elements “explain” price levels; even in the 
one-quarter and four-quarter difference equations, they explain a 
large fraction of the total variance. The adjustment processes appear to 
be short, with much of the adjustment coming within three months, 
most of it within six months. While the different forms of the equations 
yield varying results on the relative importance of the competitive 
mec h a nism vis-i-vis oligopolistic pricing, there is pretty strong evidence 
that equations combining both mechanisms are superior to equations 
using either approach in isolation. Tests for asynunetries in pricing 
showed some evidence in support of the proposition that prices have a 
greater tendency to increase than to fall. Only small bits of evidence 
could be found to distinguish the target-return from the fuU-cost pricing 
methods. While the equations for all manufacturing, durables, and non¬ 
durables are similar in their overall structure, equations for all manu¬ 
facturing and durables were of higher statistical quality and sdelded 
more conduave results. A more detailed discussion of the results follows. 

AU Manufacturing 

Price Leeds. Equations for the levels of prices (see Table 2) show the 
expected heavy weight attributed to cost factors. Standard unit labor 
costs in the current and preceding quarters have larger h and jS coeffid- 
ents than the deviation between actual and standard labor costs, giving 
some preliminary support to the target-return hypothesis as a part of 
the pridng process. Material prices are highly si^idficant. Two demand 
factors, the operating rate and the change in the ratio of unfilled orders 
to sales, are also dgnificant, but, viewed in terms of beta coefihdents, 
carry a small er part of the explanation. Autocorrelation is very high, 
suggesting some misspeciffcation. The coeffidents on the cost variables 
are unrealistically large. 

Conversion of the equation into dynamic form, with the dependent 
variable Irgged one quarter, is more revealing (see equation (2-(2)). The 
coefiSident of the lagged price is highly dgniffcant and equal to .79, sug¬ 
gesting that the current price level is the result of a series of distributed 
lag adjustments to earlier cost and demand pressures. The influence of 
demand variables becomes greater, and is about equal to the weight of 
cost factors in terms of beta coeflidents. However, the lag^d dependent 
variable carries two-thirds of the total explanation. 

Although comparison of statistical significance is difficult with an 
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Note "t standftFd error of eetimate. 
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equation which includes the dependent variable in h^ged form, we note 
that the B? becomes very high and the standard error of estimate sub¬ 
stantially smaller. But, of course, it is not satisfactory to rest so much of 
the statistical explanation on the lagged dependent variable. The task is 
to identify the mechanism explicitly. These considerations suggest that 
the equation can be better identified from the analysis of price changes. 
Price levels appear to be the result of preceding price changes. 

Quarterly Changes. Equatiras for quarterly changes are more powerful 
analytically even though the Bh are much lower of course. The standard 
errors of estimate are smaller, autocorrelation disappears, and the ex¬ 
planation no longer rests heavily on the lagged dependent variable. 
Changes in standard urut labor costs strongly influence prices, the co¬ 
efficient of MILC^ is substantially greater than that of MJJLC— Z7XC*). 
Changes in material prices and the demand variables, x/xk and A(0, 
/S)-i, are highly significant. The sum of the beta coefficients of the cost 
variables slightly exceeds the sum for the demand variables (equation 
2-(5)). 

The low coefficient on lagged price suggests that the lags in the other 
variables, AULC^-i and A(0«/5)_i, account for most of the dynamics in 
the process. Thus this equation argues that prices adjust rather 
promptly to changes in demand and cost conditions, with the largest 
part of the adjustment occurrii^ within a few months. 

Comparison of equations 2-(5) and 2-(7) shows that the combined 
target-return and supply-demand equation provides a better statistical 
explanation than a purely competitive formulation. AULC, if used alone, 
is not statistically significant, while the combination of AULC^ and 
A(ULC—ULC^) makes all the cost coefficients rignificant (again with 
larger coefficients on the standard cost concept). The simple correlation 
between Ap and AXJLC is dose to zero because the large productivity 
gains during rapid economic advance offset other cost factors. The 
standard unit labor cost variable has sorted this element out of the 
equation, thereby letting the demand and cost factors play their proper 
economic roie.“ 

Per CetU Changes over Four Quarters. Equations for the overlapping 
four-quarter price changes generally confirm the quarterly results, ex¬ 
cept tirat unfilled orders play a lesser role. Equations using only ULC as 
the labor cost measure are dearly inferior. ULC takes on the wrong agn 

^ StasJey Blat^ suggested that ULC^ should be conected lor chaoges m the industnal 
compositiQn of employment. The equation for ULC was reestimated using the official mxz-oor- 
rect^ series for AEE, and the r^ultant estimates for ULC^ were used in rehtdng <2>n5}. The 
results were affected as follows: J2* rose from .65 to .72; the corfSdent on 27£C^.x 
stantially and on ULC?^ fell to a small, negath^ inagmficant valueu C^pexating rates 

became more signiffcant, orders less so. The co^&cient on the {veceding price change fell to 
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and is not significant; is substantially lower, and autocorrelation is 
severe. If the dependent variable is added in lagged form, it is not signifi¬ 
cant and has a very small coefficient, again suggesting that the adjust¬ 
ment process occurs within the four quarters. Because of the overlapping 
of the data, autocorrelation of the error terms is introduced. The stan¬ 
dard error estimate is larger than in the quarterly equations despite 
the higher S?, and since this form of the equation uses only one quarter 
of new data for each successive observation, it must be conadered in¬ 
ferior to the quarterly form. These results suggest that despite the diffi¬ 
culties qiiarterly first differences are the preferred form of analysis for 
price equations. 

Results for Durable Mamifacturing 

Results for durables are generally similar in coefficients, statistical 
significance, and theoretical implication. (See Table 3.) Coefficients for 
standard unit labor costs are relatively lai^er, and equations using 
only actual unit labor costs are worse. 

There is one intriguing novelty in these equations to which we would 
not wish to attach excesave weight. The profit rate (t) is statistically 
significant and has a negative sign (equation 3-(5)), which is evidence 
in support of the taiget-retum pricing hypothesis. This variable appears 
even more strongly in the four-quarter form of the equation. 

Results for Nondurable Manufacturing 

The equations for prices of nondurables “explain” a large part of the 
variation of nondurable prices, but show little distinction among com- 
petii^ price h 3 potheses (Table 4). Fewer variables were significant 
and i2®’s were lower. Raw material prices have larger coefficiaits, reflect¬ 
ing particularly the effects of volatile agricultural prices for foodstuffs 
and fibers. Substituting actual for standard xmit labor costs leads to 
only small changes in the equations. Since the nondurable industries are 
less concentrated, one would expect less influence of full cost and target- 
return pricing. Further, the operating rates were more stable in this 
sector, and so the differences between ULC and TJLC^ were small. 


and became insignificant , sog^ting that the lags the adjostment process are very ^ort. 
The resaltant eqnation is 

2-(5)' AWPI - - 0.03 + 0.25‘>AVX(f 0.289AEri(fi + ©.OSOAft, + 0.0004* 

(2.71) (3.08) (2.60) (S.20)*s 

+ 0.077a 
(1.65) 

3E»- 0.717; DW-IX! 





Table 3—Regression Results for Prices: Durable Manufactures 
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Asymmetfies in Pricing? 

Slicliter stressed that prices tended to rise in good times but failed to 
fall during slack periods. Schultze [19] [20] has added that prices rise in 
the more prosperous industries but fail to fall concurrently in the less 
prosperous. 

Two tests for asymmetry were performed: First ULC—ULC^ was 
separated into two variables depending on the sign, (See Table 5.) In the 
case of the equations for manufacturing price levels, the coefi&cient on 
the plusses was larger. The quarterly equations for durables show 
stronger evidence of the postulated asymmetry, but other equations 
show very mixed results. Thus this form of test does not indicate strong 
asymmetries. 

A second test is a two-step procedure in which the quarterly price 
equation is fitted, and those quarters in which prices should have fallen 
according to the equation are identified. The equation is then reestima¬ 
ted for those quarters in which prices should have risen (eqxiation 5-(4)). 
The resultant coefficients on costs are greater than in the comparable 
equation fitted to all quarters (equation 2-(5)), suggesting a bigger than 
average price response to cost increases. (The equation could not be 
fitted separately to quarters of estimated price decreases because there 
were too few of them.) While there is some evidence here of as 3 mmetry, 
it appears to be a minor quantitative element. It should be recalled, 
however, that the influence of ULC^ already contains a major element 
of downward price ri^dity since it precludes any price effect from cycli¬ 
cal labor cost dedines. 

Relative Significance of Difierent Demand Variables 

Of the several demand variables, the industrial operating rate con¬ 
sistently accounts for the largest fraction of the variance and has the 
greatest statistical agnificance. For example, its beta weight is .36 in 
equation 2-(5), compared to .23 for the change in the order backlog. In¬ 
ventory disequilibri\un, results for which are not reported separately 
here, is statistically significant in some of the equations if the operating 
rate is excluded. MulticoUinearity between these two variables causes in¬ 
ventory disequilibrium to become inagnificant, and sometimes to take 
on the wrong sign, when included in the equation with the operating rate. 
Thus while our conclusion is not necessarily inconsistent with the find¬ 
ings of Schultze [20] and Liu [14] who found greater signfficance for 
this factor, we cannot find an effect independent of the operating rate. 

It is surp rising that the operating rate, which reflects the relation be¬ 
tween production and capacity, plays a greater quantitative role thm 
the direct measure of supply-demand disequilibrium. The disequilibria 
may be so tra.nsit.oiy in many markets that quarterly statistics do not 
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OiMitted quurters; 3-54; 4-54; 2-58; 3-58; 4-59; 3-60; 1-61; 2-61; 2-62. This equation should be compared with 2-5. 
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reflect them fully. Also, price change appears to be a “coincident” and 
perhaps even a slightly “lagging” indicator of the business cycle. The 
excess-demand measures are “leading” indicators, and thus even though 
they may presage price changes, their imme dia te mechanical correlation 
with price changes may be weaker, even after a crude estimation of lags, 
than direct correlations among coincident indicators. Finally, the list 
prices which compose our dependent variable may themselves Is^ 
slightly after the transactions prices; if transactions prices could actually 
be identified they might correlate more closely with the excess demand 
measures. 


IV. Comparison to Previous Results 

The present study may be compared to the results of earlier investi¬ 
gations using generally similar techniques. Most of the early studies ex¬ 
plained price levels. Wilson [22] was the first to relate price changes to 
changes in unfilled orders and wage rates in his study of machinery in¬ 
dustries. Although he does not offer a detailed micro-economic fovmda- 
tion for his equation, the wage rate variable can be interpreted as a 
proxy for standard unit labor costs, with the productivity trend re¬ 
flected in the constant. Fromm [9] employed standard unit labor costs 
in price equations. Zamowitz [25] analyzed orders and price changes as 
alternative adjustments to excess demand. Yordon [24] showed the im¬ 
pact of cost changes in various types of industries. Perry [16] and 
Schultze [20] [21] found that standard unit labor costs, deviations of 
actual from standard labor costs, material prices, operating rates and in¬ 
ventory disequilibria were significant variables, and also found some 
evidence of asymmetry. Schultze’s estimation period indudes the 
Korean War, resulting in somewhat different coeffidents. Our study 
dearly builds on his findings, adding orders to the demand variables, 
using a more fully devdoped standard unit labor cost theory, and pro¬ 
viding a more explicit set of pricing hypotheses, induding target-return 
pridng. 

Neild’s analysis [15] of British data corresponds with our fin d ing s in 
that standard labor costs are highly significant in contrast to actual labor 
costs. But Neild finds less influence for short-run demand factors. This 
can be explained by his use of equations in the price level form which 
give a heavier weight to cost dements because of their common trend 
values. Also he measures demand by an index of excess demand for the 
labor market, the Dicks-Mireaux index. If order figures, operating 
rates, or other evidence of demand pressures in product markets had 
been used, his regresdons might have shown more evidence of short-run 
demand influences on pridng.^ 

^ Rnshdy and Lund [17} have shown that Neild’s data show greater influence for d emand 
variables if used in quarterly-change form. 
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V. Recent Inflation and Price Stability as Seen Through the Equations 

Price equations can be used to analyze recent history. Movements in 
the cost and demand factors combined to produce the price record. 
Using 2~(S) the quarterly equation without a lagged dependent vari¬ 
able, shows how these forces added up (See Table 7). It also compares 
the estimates with the actual record, including seven recent quarters 
byond the period of fit. 

The period is divided into three intervals: the inflation of 1954:3 to 
1957:3; price stability from 1957:4 to 1964:2, and the inflation since 
then. Of the total price rise of 8.2 per cent in the mid-fifties, increases in 
unit labor costs account for 2.7 per cent. The excess of operating rates 

Table 6—Means and Standard Deviations or Variables Used in Price Equations 


Variable 


Levels 

WFI 

ULOf 

ULC 

ULC-ULC^ 



Qiiarteriy 


AWPI 

AULC^ 

A ULC 

A {ULC-ULC^l 
Ap^ 


Four Quarters 
WPI-WPI^ 


WPIm 

ULC^-ULC^’^ 


ULC-ULC^ 


ULC^ 



4 t-l 


pm~4 

Ou 

,5 


All Manufacturing 

Durables 

Nondurables 

Means 

Standard 

Deviations 

Means 

Standard 

Deviations 

Means 

Standard 

Deviations 

0.9912 

0.0328 



IH 

0.0165 

0.6768 

0,0298 


0.0396 

■HI 

0.0172 

0.6778 

0.0358 



0.6360 

0.0205 

0.0011 

0.0161 



-0.0001 

0.0076 

0.9715 

0.0272 


0.0244 

0.9737 

0.0292 

85.6485 

4.7345 

81,4966 


91.7564 

2.3816 

-0.0017 

0.0066 

-0.0028 

0.0145 

-0.0001 

0.0012 

0.0026 

0.0041 

0.0040 

0.0055 

0.0011 

0.0050 

0,0021 

0.0070 


0.0112 

0.0012 

0.0024 

0.0018 

0.0098 

0.0024 

0.0147 

0.0009 

0.0061 

-0.0004 

0.0137 


0.0227 

-0.0003 

0.0060 

0.0005 

0.0168 

0.0016 

0.0119 

0.0008 

0.0167 



0.0026 




0,0105 

0,0140 

0.0169 


0.0040 

0.0128 

0.0125 

0.0224 

1 

0.0163 


0.0073 

0.0114 

0.0118 

0.0338 

0.0154 

0.0465 

0.0064 

0.0206 

-0.0011 

0.0341 



0.0004 

0.0353 

0.1514 

0.0323 


0.0517 

0.0182 

0,0031 
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Tabue 7—Analysis as Recent Peice Hbioey: Conteibctions of 
Cost and Desiand Vabiables (Eqcatios 2-(5)) 
(Percentage Points) 


Period 

Estimate 

mFi 

A VW> AD-LC-v_i 

^{VLC- 

ULC^ 


Con- 

stant a(-) 

•^xfXK \ S Lx 

55.1-57.3 

7.340 

8.200 1.821 

1.088 

-0.179 

0.404 

4.168 

0.043 

57.4-64.2 

2.410 

1.500 0.443 

0.425 

0.061 - 

-0.502 

2.990 -0.981 

64.3-67.3 

6.550 

5.600 0.996 

0.492 

0.052 

0.442 

4.149 

0.457 


over thdr price equilibrium level (see below) accounts for 4.2''per cent. 
The rest is mainly the unexplained reddual, the equations underpredict¬ 
ing the total inflation by 0.9 per cent. Orders and materials prices added 
only fractions to the price rise. 

During the seven years of virtual price stability, when prices rose 
only 2.4 per cent, labor costs rose only 0.9 per cent, while orders and ma¬ 
terial prices dampened price increases by 1.5 per cent. Despite the per¬ 
sistent slack in the economy, with operating rates far below normal, the 
net contribution of operating rates and the constant is positive by 3.0 
per cent. 

The equation overpredicts the opening seven quarters of the recent in¬ 
flation by 1.0 per cent, an estimate of 6.6 per cent versus an actual price 
rise of 5.6 per cent. This overestimate can be interpreted as an improve¬ 
ment of the price component of the Phillips curve mechanism, thanks to 
guideposts and other factors. But dearly this is very limited, early evi¬ 
dence, and it appears that the record of 1968 is worse. 

VI. Equilibrium Values for Price Stability 

From a policy point of view, perhaps the most disturbing result of 
this study is the equilibrium solution impUdt in our equation. Suppose 
labor costs and material prices are stable, and the backlc^ of unfi l l ed 
orders rises only with sales. What industrial operating rate would leave 
prices stable, given the constant in the equation? Using equation 2-(5), 
x}xs.—%2 per cent is the equilibrium solution. The standard error of this 
estimate is conaderable, however, and different forms of the equation 
yield var 3 dng equilibrium values. The Eilein-Summers indexes aver¬ 
age more than 2 points higher than the more widdy repiorted in¬ 
dexes of the Federal Reserve Board, so that the equilibrium solution 
implies an FRB utilization rate below 80. According to the equation, 
wMch rnntains xjxK. in linear form, every additional point of the operat¬ 
ing rate raises prices by .03 per cent a quarter. Higher utilization (say, 
10 points better), all other factors assumed (unrealistically) to rernam 
stable, raises prices by .3 per cent a quarter, or 1.2 per cent a year. 
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This is not a full measure of the inflationary bias in our industrial 
price-setting mechanism, of course. On the one hand, the prices produce 
a profit rate which leads to above-productivity wage mcreases, and 
hence to rises in ULC^. On the other hand, the equation did overpredict 
the first seven quarters of the current inflation by 0.9 per cent, so per¬ 
haps the equilibrium values are somewhat better than they were in the 
mid-fifties. 

Our equations imply a strategic importance for a relatively large 
capital stock in limiting an inflationary process. If full employment is 
achieved with a modest operating rate, say 86 per cent, price increases 
will be smaller than if it coincides with high operating rates. More 
modest price increases, in turn, 3deld lower profits, which dampen wage 
increases. This factor is of importance in assessing the long-term average 
Phillips curve of the economy. 

The present paper reports on price equations at a rather high level of 
aggregation. The impact of market structure on pricing and the resul¬ 
tant extent of infllationary bias should be seen more clearly when equa¬ 
tions are fitted at a finer level of detail. 
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AN ECONOMETRIC MODEL OF SOCIO-ECONOMIC AND 
POLITICAL CHANGE IN UNDERDEVELOPED 
COUNTRIES 

By Irua Adelman and Cynthia Taft Morris* 

In this paper, we attempt to build an integrated econometric model 
of socio-economic and political change in imderdeveloped countries. 
The purpose of the model is to obtain a statistical explanation of the 
economic and noneconomic forces which directly and indirectly deter¬ 
mine a country’s capacity for economic growth. The model is con¬ 
structed by means of a step-wise regression analysis and is based upon 
data which summarize the economic, social, and political characteristics 
of 74 imderdeveloped noncommunist nations during the period 1957-62. 
The modd condsts of 14 equations in 19 variables. 

Once constructed, the modd is used to explore the following questions: 
what forces appear to be quantitatively most important in determining 
a country’s development prospects? What are the mechanisms by which 
the impact of these forces is fdt? Answers to these questions, as econo¬ 
mists will recognize, involve an evaluation of the overall multipliers of the 
economic, social, and political variables appearing in the modd. 

It may not come as a surprise to development specialists that, when 
the multipliers calculated from the modd are ranked in order of impor¬ 
tance, the majority of the ones above the median are noneconomic in 
nature. Indeed, of the ten multipliers that exceed .80, only four are 
purdy economic; of the remaining six, five are social or sodo-economic 
and one political. 

The philosophy imderlying the procedure used for constructing the 
model is quite overtly empiricist. Since there are no firmly validated 
theories of the process of sodo-economic and political change, we con¬ 
sciously avoided a priori specification of the fimctions we wished to fit. 
Instead, we let the data specify the model. For this purpose the method 
of step-wise regression provides an economical way of choosing from a 
large set of variables that small subset most dosdy associated with any 
^ven dependent variable. The primary advantage of the method is that 
it provides an effident and systematic way of sdecting from all possible 
interactions those which are most statistically significant. The primary 

* Tbe antfaats are ieq>ectivcly {oofessor ai economics at North\vestem University and assod- 
ate professes* of economics at the American University. They are indebted to Donald Camp- 
belly George Dalton, Walter Fisher, Kenneth Janda, and Joan Nelson for valuable comments 
and to the National Science Foundatksi for flnandal support under Grant GS-1235. 
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disadvantage, which it shares with any approach not grounded in 
theory, is that the particular subset of variables selected from the larger 
set may be a proxy for underlying forces rather tham of importance in 
and of itself. In addition, as in ordinary regression analysis, one cannot 
deduce from any given association expressed in a regression equation 
that causality runs from the independent variable to the dependent 
variable rather than the other way around. To avoid this latter disad¬ 
vantage, variables were omitted from equations in which their inclusion 
would lead to a clear-cut violation of the direction-of-causality con¬ 
straint which must be obeyed by structural equations in a model. How¬ 
ever, in view of the general state of ignorance in this area of economic 
research, this criterion for the omission of variables was used quite 
sparingly. In particular, variables were left in if their assodations in 
given equations were the result of mutual interaction rather than by 
virtue of unidirectional causality. 

In making intelligent use of an empiricist approach, one reverses the 
stereot5?pe of the ideal relationship between theory and data. The text¬ 
book approach to empirical work (which is becoming more common in 
the econometrics of the last few years) starts with a theoretical deriva¬ 
tion of the empirical relationships; the theoretically based model is then 
confronted with the empirical data. If theory and fact mesh at this 
point, all is well and good. If they do not, either the theoretical model or 
the statistical specification or both are revised until agreement between 
the two is obtained. In contrast, the empiricist approach, when properly 
used, starts by seeking the empirical associations which are statistically 
most important. The results of the empirical analysis are then con¬ 
fronted with whatever is known about the imdeilying relationships. If 
no sensible explanation for the empirical results can be given, then con¬ 
straints are imposed upon the empirical specification. Examples of such 
constraints are the setting of certain intercorrelations to zero or the 
imposition of a positive or negative agn for particular regresaon coeffid- 
ents. The empirical analyas is then repeated and the process continued 
until theoretical sense can be made of the results. In practice, therefore, 
the procedures followed by the intelligent empiricist and the ideal-type 
econometrician tend to converge. The choice of starting point, which 
constitutes the essential difference between the two approaches, is 
governed in large measure by the extent to which the theoretical founda¬ 
tions of the analysis are well formulated. In the present contest, enough 
is known to be able to discard “nonsense relationships” or to specify 
signs of interactions. However, the body of commonly hdd hypotheses 
mnceming the process by which many sodal and political characteristics 
are determined is too smalt to use theory as a starting point for an 
empirical investigation. 



1186 


THE AMERICAN ECONOMIC REVIEW 


I. Data 

The data used for the current model are from a study by the present 
authors of the interaction between economic and noneconomic influ¬ 
ences upon the process of economic growth. These data reflect the 
characteristics of 74 underdeveloped noncommunist nations, and apply 
generally to the period 1957-1962.^ They consist of 39 indicators of 
economic, social, and political aspects of national development that 
have been defined using both statistical and qualitative information. A 
list of these variables together with short definitions are given in Ap¬ 
pendix A to the present paper; full descriptions of the definitional 
schemes together with the individual country classifications and the 
matrix of intercorrelations among the variables may be found in Society, 
Politics and Economic Deoelopment: A Quaniitathe Approach? 

II. The Construction of the Modd 

In most macroeconomic models, the focus of the analysis is on the 
level or rate of growth of per capita GNP. However, since our present 
concern is with prospects for sustained economic growth, changes in per 
capita GNP do not provide a suitable focus; their inadequacy as a mea¬ 
sure of the extent of movement toward capacity for self-sustained 
growth is strikingly evident from the many cases of “growth without 
development.” Indeed, there is no naturd indicator upon which to 
“hang” a model designed to explain potential for economic devdopment. 
Consequently, it was necessary to construct a dependent variable which 
would provide the appropriate focus for the modd. For this purpose, we 
explored the forces afifecting a country’s prospects for devdopment by 
means of discriminant analysis.* In the discriminant study, we fotmd 
that four sodo-economic and political characteristics proved suffident to 
distinguish reliably among three groups of countries that had been 
classified according to their overall development potential. It is the dis¬ 
criminant fimction consisting of a linear combination of these variables 
that provides the starting point for the current investigation. 

To construct the present modd, stepwise regression was used, first of 
all, to select from the full range of data those indices which best ex¬ 
plained the fom economic and noneconomic characteristics sdected by 
the original discriminant analysis. The modd was then expanded to 
provide statistical functions for the additional variables appearing in 
the four regression equations which emerged. As new variables entered 

* Only tbe dynamic indicatois aie based iq)on a longer period; measure the ectent of 
improvement in peifonnaiice between 1950 and 1963. 

* Irma Addman and C. T. Mortis CBallimote: Johns Hcpkins Press, 1967). 

> Lma Addman and C. T. Morris, “Performance Criteria for Evaluating Economic Devdop- 
raeut Potential—An Operational A|q>roach,” Quart. Jour. Earn., May 1968, 82. 
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into these additional functions, the same method was applied to find 
statistical equations explaining their behavior. To keep the model 
manageable, several constraints were imposed. First, each function was 
limited to no more than three independent variables. Second, a distinc¬ 
tion was made between endogenous and exogenous variables. Since in a 
model as broadly conceived as this one it is difficult to distinguish on a 
priori grounds between these two classes of variables, we adopted purely 
empirical definitions: a variable was defined as exogenous if, using the 
stepwise procedure, no relationship “explaining” it could be foimd which 
accounted for more than 50 per cent of its overall variance.* The model 
estimated using these procedures consists of 14 equations in 19 variables, 
of which five are exogenous. 

To facilitate interpretation of the multipliers calculated from the 
model, the equations are presented in standardized form. That is, they 
are normalized so that each variable is measured in multiples of its 
standard deviation rather than in its original units. Each regression 
coefficient therefore indicates the change in the dependent variable 
measured in standard-deviation tmits associated with a unit-standard- 
deviation change in the relevant independent variable. Since standard 
deviations can be viewed as representing “typical” or “equally likely” 
changes in the given variables, standardized regression coefficients thus 
indicate the effect of approximately eqmprobable changes in the vari¬ 
ables in the model.* 

III. The Reiationships of the Model 

In the following discussion, the discriminant function which con¬ 
stitutes the starting point for the construction of the model is considered 
first. Next, the equations for the four variables appearing in the dis¬ 
criminant function are presented. The remaining nine equations in the 
model are then discussed in the order of an alphabetical listing of the 
dependent variables. After a brief consideration of the exogenous vari¬ 
ables the discussion concludes with an examination of the causal struc¬ 
ture of the model.. 

The Discriminant Function 

The purpose of the discriminant analysis was to devise relatively 
objective criteria, based on past performance, for identif 3 ring under¬ 
developed countries with good development potential. In order to ob- 

< A percentage-variaace-ezplained-criterion was diosen for the definition of exogenous 
variables b^use the stepwise procedure employed for the derivation of the r^ession func¬ 
tions tends to bias the re^ts towards high i^s. 

^ For a discusrion of this point see A. S. Gddbeiger, Econometric Theory, New York 196^ 
pp. 197-98. 



1188 


THE AMERICAN ECONOMIC REVIEW 


tain an initial estimate of the discriminant function, 73 underdevdoped 
noncommunist countries were first classified into three groups according 
to thdr past economic performance. The top group consisted of coun¬ 
tries which from 1950/51 to 1963/64 had experienced an average annual 
rate of growth of real per capita GNP of at least 2 per cent and which, in 
addition, ranked at least moderately high with respect to no less than 
five out of seven economic performance characteristics.* The lowest 
group included aU those countries which from 1950/51 to 1963/64 had 
an average annual real rate of growth of per capita GNP of less than 1 
per cent per year. The remaining countries were assigned to the inter¬ 
mediate group. 

The technique used in deriving objective criteria for distinguishing 
between performance groups was that of stepwise discriminant analysis. 
This method determines statistically, by an analysis of variance, those 
linear combinations of country performance characteristics that best 
discriminate among various groups of countries. The sense in which the 
derived functions discriminate best among groups is that they represent 
those linear combinations of characteristics, each of which, seriatim 
(given the preceding variables), maximizes the remaining distance be¬ 
tween the square of the difference between group means and the vari¬ 
ance within groups. In selecting the variables for the discriminant func¬ 
tion, the analyris at each step scans the entire list of variables not al¬ 
ready in the discriminant function and then selects that variable which 
adds most to the explanation of the variance between group means, 
given the other variables aheady included. Variables are added to the 
discriminant function as long as they meet a preassigned level of statis¬ 
tical rignificance. 

In our case, the discriminant analysis was performed with 29 variables 
representing a wide range of the social, political, and economic charac¬ 
teristics of low-income countries.'' It is from these that the method chose 
the four traits that proved most rdiable in classifying countries accord¬ 
ing to their potential for successful economic performance. 

The discriminant function obtained in this manner consisted of a 
linear combination of the following variables (listed in the order of their 
statistical importance): (1) the degree of improvement in finanrial in¬ 
stitutions (.yn), (2) the degree of modernization of outlook (Xm), (3) 
the extent of leadership commitment to economic devdopment (Xu), 

^ The seven charactedatics considered are: the change in the degree of industrialization; the 
degrees of improvement in agricoltnral prodnctivity, physical overhead capital, fingnpial in. 
stitudons, and the tax system; the gross investment rate; and the rate of additions to the stock 
of human resources. 

7 The variables descrihasg the extent of democracy were deleted hrom the disoimmant 
analysis sssce previous invesdgatiQa had revealed that they were essentially irrelevant to short- 
run econmnk performance. 
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and (4) the degree of improvement in agricultural productivity (Xj). In 
the notation of the present paper, the discriminant function is normal¬ 
ized so that the discriminant score has imit variance: 

(1) D = .95Xu + l.S9Xn -h .88X« + .lOXj. 

As was discussed in our previous paper, the first of these variables, the 
degree of improvement in financial institutions, describes a fundamental 
aspect of successful economic performance in developing countries— 
the loosening through domestic efforts of the saving-investment con¬ 
straint. The inclusion of the indicator of the degree of modernization of 
outlook reflects the much emphasized fact that the presence of attitudes 
favorable to change and innovation is a crucial factor in successful 
economic growth. The third variable, the extent of leadership commit¬ 
ment to economic development, also summarizes an important non¬ 
economic influence upon economic progress, one which is particularly 
critical in cormtries in which socio-structural bottlenecks to development 
have been overcome. The final variable in the discriminant function, the 
degree of improvement in agricultiural productivity, expresses the crucial 
mann er in which the elimination of bottlenecks in the agricultural sector 
increases growth potential. Thus, the four variables forming the starting 
point for the construction of our model summarize two economic and 
two noneconomic forces that encompass to a striking extent the full 
range of characteristics of low-income countries that could be expected 
to affect their development prospects. 

Improvement in Financial Instiiitiions 

The financial institutions of a developing country are frequently cited 
as an indispensable mechanism for increaring the proportion of total 
domestic resources saved and for channeling available internal saving 
effectively into productive investment.® It is thus appropriate that the 
variable representing financial improvements has an important role in 
the present model. 

The regression function for the indicator of the degree of improvement 
in financial institutions, which accounts for 57 per cent of its overall 
variance, contains two variables: the change in the degree of industrial¬ 
ization (X 4 ) and the extent of dualism (Xa).® 

(2) Xu = . 60 X 4 -I- .33X„ le® = .57 

(6.33) (4.46) 

* For references to tlie literature on finandal improvements and on the other aspects of 
national socio-economic and political devek^ment sommaiized by the variables in our moddl, 
see the rdevant sections of Chapter ££ of Society, Pditics and Bconomie Deedopma^ by the 
present authors. 

* The numbers in parentheses under the varimis coeffidents are their respective t-ratios. 
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The first variable, the indicator of the change in the degree of in¬ 
dustrialization reflects the positive impact on financial organization of 
the increases in the demand for credit that characteristically accompany 
the expansion of the industrial sector. 

The indusion of the indicator of the degree of dualism, the second 
variable in the finandal equation, depicts the parallel importance for 
improving finandal institutions of expansions in the demand for credit 
caused by the generalization of growth outside the urban-industrial 
complex. 

Thus, in general, the equation for short-run financial devdopment 
rmderlines the importance of podtive changes in the demand of both 
industry and agriculture for credit in inducing better performance in the 
finandd sector of underdevdoped countries. 

Modemiz<aion of Outlook 

Bade to the entire process of a country’s devdopment from a tradi¬ 
tional agrarian sodety into a modem market-oriented sodety, is a 
striking transformation of outlook and values. This modernization of 
outlook has many aspects induding the evolution of the idea of indivi¬ 
dual partidpation in the larger sodety and the replacement of received 
ascriptive behavior standards by achievement-oriented norms. 

In the present modd, the degree of modernization of outlook is related 
to the extent of dualism (Xa), the levd of adequacy of physical over¬ 
head capital (Xs), and (with a negative sign) the size of the traditional 
agricultural sector (Xg). 

(3) X,i = .45Xji + .36X8 - .09Xs R* = .72 

(3.78) (2.78) (2.41) 

The first variable, the extent of dualism, expresses the impact of the 
rise of the modem sector, the concomitant expansion of ^e market 
economy and the subsequent economic integration of the country in 
inducing the fundamental attitudinal changes typical of sodo-economic 
modernization. 

The devdopment of a transportation system linking together a 
coimtiy’s population, measmred by the second variable, is an essential 
determinant of the spread of both the geographic and the psychic mobil¬ 
ity characteristic of modem sodeties and is therefore also baric to the 
transformation of attitudes and ideas inherent in modernization. 

The final variable, the size of the nonmonetized traditional agricul¬ 
tural sector, is negativdy related to the d^ree of modernization of out¬ 
look. Its inclusion in the equation emphasizes the familiar fact that the 
commercialization of the agricultural sector is a key mechanism for in¬ 
ducing sodo-psychological as well as economic modernization. 
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Viewed broadly, the equation for attitudinal modernization suggests 
that the underlying influences most conducive to transforming ideas and 
attitudes in low-income countries are the geographic linking together of 
the population through the creation of transportation networks and the 
economic integration of the country by means of the spread of the 
market throughout the nation. 

Leadership CommUment to Economic Development 

It is often stressed that effective national leadership in the economic 
arena is a positive and frequently indispensable force in the process of 
economic development. This need for leadership is particularly great in 
contemporary low-income countries because of the inadequate capacity 
of their private sectors to initiate sustained economic growth and the 
marked deficiencies in their physical and social overhead capital. 

The leadership commitment fimction in our model comprises three 
independent variables: the extent of political stability (Xso), the degree 
of modernization of outlook (Xsl), and the political strength of the 
traditional elite (X«). 

(4) Xtt = .57Zs0 -!- .33X,i - .16Z«* R* = .45 

(7.13) (3.58) (-1.97) 

The positive association of greater political stability, portrayed by the 
first variable, with more effective development efforts by national official 
and semiofficial agencies is logical since grave intemki strife and dis¬ 
sension constitute important barriers to effective leadership action in 
economic matters. Thus, only when serious political instability is signif¬ 
icantly reduced can the affected governments attend succes^uUy to the 
business of economic growth. 

The inclusion of the indicator of the d^ee of modernization of out¬ 
look, the third variable, in the leadership equation reflects the fact that 
general attitudinal changes favorable to socio-economic modernization 
can contribute significantly to the development of a national leadership 
dedicated to removing institutional blocks to economic growth. 

Finally, the association of weaker traditional political elites, repre¬ 
sented by negative changes in the third variable, with stronger leader¬ 
ship commitment expresses the necesaty for breaking the control of 
tradition-oriented governments before the various agencies involved in 
central guidance of the economy can take effective action to support 
widespread economic growth. 

Thus, the model suggests that, broadly speaking, the creation of a 
stable political environment, the transformation of attitudes in a direc¬ 
tion favorable to modernization and a fimdamental change in the power 
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elite are the forces which, in combination, are most likely to produce 
more effective national efforts to achieve economic progress. 

Improvement in Agricultural Productivity 

Recent analyses of economic growth invariably emphaaze that im¬ 
proved techniques in agriculture are essential if agricultural output is to 
meet the increased demand for food and raw materials that t}rpically 
accompanies urbanization and industrialization. First of aU, if agricul¬ 
tural supplies prove inadequate, the resultant shift in the internal terms 
of trade against industry can seriously impede the growth of industrial 
production. In addition, as industrialization proceeds, the increased 
food requirements of the growing population must generally be produced 
by a r^tively smaller agricultural work force. As a result, countries 
with greater capacity for increaring agricultural productivity can be ex¬ 
pected to have higher development potential than those with a lesser 
ability for technical improvement in agriculture. 

The relevant function in our model rdates improvements in agricul¬ 
tural productivity to the character of agricultural organization (Xio) 
and the degree of improvement in financial institutions (Xu)- 

(5) X 7 = 18.9 + .35Xn + .4SXu R* = .53 

(4.61) (3.74) (5.25) 

The dependence of capacity to raise agricultural output upon the 
institutional framework of agriculture, summarized by the first vari¬ 
able, is hardly surprising since re^onsiveness to market opportunities 
is less likely to occur where benefits of increased output do not accrue to 
the cultivator or where land holdings are subdivided into extremely 
small units. 

The inclusion of a financial variable in the equation for agricultural 
improvements expresses the critical role of the increased availability of 
long-term credit in making possible the adoption of new techniques in 
agriculture. 

In general, the model suggests that the rate at which agricultural 
productivity can advance is constrained primarily by forces operating 
on the supply side, in particular, the existence of institutional arrange¬ 
ments unfavorable to market responsiveness and the presence of inade¬ 
quacies in the flow of long-term credit to the rgricultural sector. 

Agricultural Organigaiion 

As has frequently been noted, the performance of the agricultural 
sector can be sigi^cantly improved by institutional arrangements 
favorable to the strengthening of incentives to increase output. Specif- 
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ically, changes in land tenure patterns linking output to effort, mea¬ 
sures to reduce excessive fragmentation of land, and the spre ad of 
commercialization throughout the agricultural sector all constitute re¬ 
forms in agricultural organization tending to increase responsiveness to 
market stimuli. 

The explanatory variables in the equation for the character of agricul¬ 
tural organization in our model are the level of adequacy of physical 
overhead capital (Xg), the size of the traditional agricultural sector 
(Xg), and the extent of leadership commitment to economic develop¬ 
ment (Xg#). 

(6) Xio = .34X8 + 42.3 - .44Xb + .21 X« IP = .71 

(2.65) (4.25) (-3.45) (3.05) 

The positive assodation between the adequacy of physical overhead 
capital, depicted by the first variable, and the diaracter of agricultural 
organization reflects the crucial role of transportation networks in 
providing the physical means for the commerdalization of the agricul¬ 
tural sector. 

The indusion in the equation for the character of agriculture of the 
aze of the traditional agricultural sector with a negative sign expresses 
directly the fact that the monetization of the traditional subsistence 
sector represents an improvement in agrarian structure. 

The final variable in the equation, the extent of leadership commit¬ 
ment to economic devdopment, is probably induded because concerted 
leadership efforts are required to initiate and carry out effective lanil 
reform. 

To summarize, according to the modd, the forces that are significant 
in explaining improvements in agrarian structure are the spread of 
transportation networks, the penetration of the market into the agri¬ 
cultural sector, and the extent of national policy measures that stren^- 
en incentives for increasing rgricultural output. 

Agricultural Sector 

As noted above, a crucial aspect of the economic growth of low-income 
countries is the process of commercialization of the traditional subsis¬ 
tence agricultural sector. Its importance derives from the fact that the 
spread of the market into agriculture both provides the incentives for 
producing a surplus above consumption needs and simultaneously pro¬ 
vides the agricultural population with cash incomes that increase domes¬ 
tic demand for industrial goods. 

Our modd relates the size of the nonmonetized traditionsil agricul¬ 
tural sector to the extent of dualism (Xu), the level of adequacy of 
phydcal overhead capital (Xg), and the extent of literacy (Xu). 
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(7) Xi = -.2SXu - .3SZg - .25X„ + 95.6 22* = .81 

(-3.51) (-3.47) (-3.18) (3.40) 

The negative relationship between the extent of dualism, the first 
variable, and the size of the subsistence agricultural sector expresses the 
close interaction between the rise of a modem sector and the subsequent 
spread of modem economic activity (positive changes in dualism) and 
the commercialization of the traditional agricultural economy. 

The second variable in the equation, the adequacy of physical over¬ 
head capital, is inversely related to the size of the traditional agricul¬ 
tural sector because of the importance of transportation networks in 
expanding the marketing of agricultural produce and in facilitating the 
distribution of consumers goods to the agricultural population. 

The association of greater literacy, summarized by the third variable, 
with reductions in the size of the subsistence sector expresses the fact 
that literacy is a key mechanism for transmitting attitudes favorable to 
economic modernization and participation in the spread of the market 
economy. 

In general, therefore, the important influences tending to reduce the 
extent of subsistence agriculture are the generalization of economic 
growth stimulated by the rise of a modern sector, the physical linki n g of 
the modem sector with the hinterland and the increased psychic contact 
between agricultural and urban populations made posable by the growth 
of literacy. 

Dualism 

A salient characteristic of many underdevdoped coimtries at very low 
levds of income is a marked socio-economic deavage between an ex¬ 
panding market-oriented endave and the traditional agricultural 
economy. As economic growth proceeds, positive changes in dualism 
involve reductions in the deavage between modem and traditional 
sectors by means of the expansion of the market throughout the nation 
and increased intersectoral flows of factors of production. The extent to 
which this process of economic integration proceeds is often stressed to 
be a significant determinant of capadty for economic growth in the short 
run. 

The variables associated with the extent of dualism in our modd are 
the availability of physical overhead capital (Xg), the importance of the 
indigenous middle class (Xm), and the degree of modernization of out¬ 
look (Xa). 

(8) .Ya = .47Yg -h .36Y** + .21Y*i IP = .83 

(5.16) (5.92) (2.51) 
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The buildup of a nation-'wide transportation network, represented by 
the first variable, is a necessary condition for the generalization of 
economic growth which is inherent in positive changes in dualism. 

The second variable in the equation reflects the importance of the rise 
of an indigenous middle class for the evolution of an integrated market 
sector. Specifically, in order for the growth process to become pervasive, 
it is essential that a class of indigenous traders, professionals, enter- 
preneurs, and public servants be created to act as agents for the spread 
of the market throughout the economy. 

The degree of modernization of outlook, the third variable in the 
equation, depicts the dose interaction between the general transforma¬ 
tion of attitudes characteristic of modernization and the expansion of 
market-oriented activities. 

In summary, the generalization of economic growth that is intrinsic in 
positive changes iu the extent of dualism is significantly dependent, ac¬ 
cording to our modd, upon the creation of a nation-wide transportation 
network, the growth of a class of indigenous entrepreneurs and traders, 
and a fundamental transformation of attitudes favorable to economic 
change. 

Human Resources 

Contemporary studies of devdopment frequently imderline that the 
level of devdopment of the educational system of a low-income country 
is a critical ranstraint on the supply of skills to its expanding industrial 
sector. In this connection, national capadty to provide secondary and 
spedalized advanced training is particularly important as a determinant 
of the extent to which bottlenecks in the supply of professional tech¬ 
nical, and managerial services can be diminated. 

According to the equation in our modd, the important influences 
upon the rate of devdopment of skilled human resources are the extent 
of dualism (Xa), the extent of literacy (A"*), and the change in the de¬ 
gree of industrialization (X4). 

(9) Xa, = .33Xii + + .25Xt R» = .77 

(4.23) (4.40) (3.59) 

The indusion of both dualism and changes in industrialization as 
explanatory variables in the function for human resources reflects the 
impact of increases in the demand for educated manpower upon the 
speed of educational advances. With respect to the extent of dualism, 
the first variable, the penetration of economic growth thror^hout the 
economy generalizes demand for the more trained manpower typically 
required for market-oriented activities. As for changes in the degree 
of industrialization, the third variable in the equation, a rapidly growing 
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industrial sector increases greatly the demand for both skilled industrial 
labor and trained managerial talent. 

The association of greater literacy, summarized by the second of the 
three variables, with a more succes^ul higher educational system is evi¬ 
dence that the general level of primary education imposes a significant 
constraint upon the rate of increase in the supply of trained manpower. 
This rdationship also suggests the presence of underlying economic and 
social limits to educational improvements common to both primary and 
higher education. 

Thus, both demand and supply influences upon the rate of improve¬ 
ment in human resources through education are represented in our 
model. Demand effects are the result of changes in the structure of pro¬ 
duction and of the generalization of economic expansion, while supply 
effects depend upon the constraints on the capacity of the educational 
system. 

IndustriaUzaiion 

The dose assodation between industrialization and per capita GNP is 
one of the most familiar characteristics of economic devdopment. 
Among the important reasons often cited for this relationship are the 
changes in the composition of consumer demand in favor of nonfood pro¬ 
ducts that take place as incomes rise, the shift in comparative advantage 
in favor of domestic production that occurs when domestic markets and 
levels of skill and tedinology increase, and the growth of intermediate 
demand for industrial products resulting from the expansion of con¬ 
sumer good industries. 

The regression function for the change in the degree of industrializa¬ 
tion relates changes in industrial structure to the extent of improvement 
in financial institutions (Xu), the rate of improvement in human re¬ 
source (.^Lsa), and the political strength of the military (X 47 ). 

(10) X* = ASXit + MX,i -1- . 13 X 47 22® = .65 

(5.24) (4.55) (2.02) 

The positive role of the provision of credit in promoting industrializa¬ 
tion, expressed by the first variable in the equation, arises because, as 
has been stressed by Schumpeter,® credit acts as a catalyst for the trans¬ 
fer of real resources among sectors and firms, and thus decreases the 
rigidity of the economy. This transfer stimulates changes in industrial 
technology and facilitates increases in the extent of industrialization. 

Investment in man, represented by the second variable, removes 
critical constraints upon the rate at which industrialization can proceed 
since it helps supply the skilled, professional, technical, and clerical 
manpower that are required for the expansion of industry. As already 
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discussed, there is at the same time causation in the opposite direction as 
the increased demand for manpower caused by industrialization stimu¬ 
lates greater investment in education. 

The final association in the function is between industrialization and 
the political strength of the military. This relationship reflects the fact 
that, historically, the military has frequently played a modernizing role 
in the development process and has shown a predilection for industrial¬ 
ization particularly through the expansion of hea\y industry. 

Thus, according to the model, the speed with which a countrj'^ in¬ 
dustrializes depends upon the rapidity with which finance and skilled 
human resources are provided and, to a lesser extent, upon the presence 
of a type of leadership tjqiically favorable to industrialization. 

Literacy 

It has often been stressed that economic growth and the development 
of human resources are intimately related. Above all, the successful 
establishment of an industrial base requires the creation of a literate 
trained labor force committed to urban industrial patterns of living. 

The explanatory equation for the extent of literacy includes the indi¬ 
cators of the extent of mass communication (X») and the rate of im¬ 
provement in human resources {Xn). 

(11) Xk = MXr, + AlXtt R* = .73 

(4.93) (4.36) 

The poative association between mass communication, the first 
variable, and literacy derives from the positive impact of the spread of 
newspapers and radios (the two elements in the definition of the extent 
of mass coimnunication) in increasing the demand for greater literacy 
among the populations of low-income countries. 

The second variable in the equation, the rate of improvement in 
human resources, helps explain variations in the extent of literacy in 
part because the amount of investment in higher-level education (mea¬ 
sured by the human resources variable) operates as a crucial restraint on 
the rate at which primary education and thus its key product, literacy, 
can be expanded. Another reason for this association is that, to a signifi¬ 
cant extent, the underlying social and economic limits to the expansion 
of a low-income counties educational S 3 ratem are common to both ele¬ 
mentary and higher-levd schooling. 

In general, the literacy function in our model suggests that the rate of 
literacy depends concurrently upon the strength of incentives among the 
population for argniring primary schooling and the capacity of the 
educational system of a nation to supply its population with a primary 
education. 
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drOrSS 

Economic histo rians frequently emphasize that the historical growth 
of an indigenous middle class of manufacturers and traders in western 
European countri^ provided a source of entrepreneurial talent and 
“spirit” that contributed significantly to their successful economic 
devdopment. Development specialists emphasize in a similar manner 
the positive role of in^genous traders and entrepreneurs in the general¬ 
ization of economic growth throughout contemporary underdeveloped 
countries. 

The equation for the indigenous middle dass in our model indudes the 
extent of sodal mobility (Xa) and the degree of improvement in finan¬ 
cial institutions (Xu). 

(12) X,4 = 21.68 + .75X*b + .22Xu X* = .78 

(8.24) (12.13) (3.64) 

The dose assodation of increased social mobility, described by the 
first variable, with a larger indigenous middle dass imdoubtedly reflects 
the effect of increased opportunities for economic and sodal advance¬ 
ment in stimulating the expansion of entrepreneurial and other middle- 
dass activities. There is, of coiurse, also causation in the opposite direc¬ 
tion since the growth in the size of the middle dass accompanying in¬ 
dustrialization simultaneously enlarges opportunities for social ad¬ 
vancement. 

The indusion of a financial indicator as the second variable in the 
equation for the indigenous middle dass is dearly because successful 
improvements in finandal institutions both foster ^e growth of private 
saving and provide credit for the widespread expansion of private 
business activity. Indeed, the creation of credit may be viewed as the 
key mechanism by which entreprenuers obtain control over the means of 
production and thus as an essential condition for the growth of an 
indigenous entrepreneurial dass. 

In condusion, our model suggests quite logically that the growth of a 
permanent and stable indigenous mid^e dass depends upon access to the 
opportunities provided by industrialization and the provision of fi¬ 
nance for the expansion of indigenous entrepreneurial activity. 

Political Stability 

The importance of a stable political environment to effective eco¬ 
nomic performance need hardly be emphasized, since resources cannot 
be committed to long-term investment without reasonable certainty 
regarding the stability of the prevailing political system. 

In our modd, the characteristics which are associated with the extent 
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of political stability are the degree of social tension (X**) with a negative 
sign, the degree of improvement in agricultural productivity (Xt), and, 
also negatively, the political strength of the military (Xa). 

(13) Xso = 8.6 - 0.56Xtt + 0.23:C7 - 0.36Xa = .63 

(11.22) (-7.11) (2.97) (-4.58) 

The dose inverse relationship between the degree of sodal tension, 
the first variable, and the extent of political stability reflects the char¬ 
acteristic impact upon the political environment of social tension and 
discontent. In underdeveloped countries in particular, the strains and 
dissension created by the sodo-economic tra^ormations characteristic 
of the early stages of economic growth tend to be productive of political 
disaffiliation and violence. 

The second variable in the political stability function, the degree of 
improvement of agricultural productivity, expresses the positive effect 
of widespread economic improvements in reducing political discontent 
and stress among the population and thus in facilitating the creation of 
stable national politick institutions. 

The negative association between the political role of the military 
(described by the third variable m the equation) and the extent of 
political stability is not surprising since a high inddence of mOitary 
interventionism is a primary political cause of instability in countries 
that have not yet developed integrated and responsive political struc¬ 
tures. 

In general, the equation explaining variations in the extent of political 
stability points to the conjunction of social, economic, and political 
causes of political instability. Specifically, it suggests that reductions in 
underlying sodal tensions, the spread of economic betterment in rural 
areas, and decreases in the political power of military groups all have a 
significant impact in increasing the stability of the national political 
qrstems of underdeveloped countries. 

Social Mobility 

The importance in flexibility in social structure to the capadty of 
low-income countries to expand economically is frequently underlined 
by development spedalists. This is because reductions in social barriers 
to personal advancement favor the growth of a broadly based class of 
entrepreneur without which economic change is unHkely to become 
pervasive. In view of the multifaceted nature of social mobility, our 
indicator of this a^ect of sodal structure is a broad composite that 
measures the degree of access to middle-class occupations, the extent of 
educational opportunity, and the strength of ethnic and cffitural barrier 
to social advancement. 
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In our model, the extent of literacy (Xj#), the importance of the indig¬ 
enous middle class (X«), and (with a negative relationship) the polit¬ 
ical strength of the traditional elite (X' 4 #) emerge as the important de¬ 
terminants of the extent of sodal mobility. 

(14) Xn = .53Xm + .31 Xu - .20X« = .88 

(9.08) (8.52) (-5.99) 

The first variable in the equation depicts the critical influence of in¬ 
creases in literacy in expanding individual capacities for social mobility. 
The essential role of literacy derives from the fact that it is the most 
elementary human skill necessary for personal advancement in an in¬ 
dustrial society. 

The inclusion of the growth of the indigenous middle class, the second 
variable in the social mobility equation, reflects the impact of expanding 
opportunities for advancement into middle-class occupations in promot¬ 
ing greater flexibility of social structure. 

The negative relationship between the third variable, the political 
strength of the traditional elite, and social mobility expresses the fact 
that, as tradition-oriented leadership groups become politically less 
powerful, the political route to social advancement becomes more open. 

Since social mobility is a many-sided feature of industrial societies, it 
is not surprising that it is determined in our model by several diverse, 
although interrelated, forces: the spread of the capacity for social com¬ 
munication through the literacy skill, the enlargement of economic 
opportunities and the weakening of political barriers to social advance¬ 
ment. 

Exogenous VariaMes 

It will be recalled that in the present model variables not appearing in 
the discriminant function for which no satisfactory relationship could be 
found “explaining” more than SO per cent of their overall variance are 
defined as exogenous.^ There are five of these: the extent of mass com¬ 
munication (X 27 ), the degree of social tension (Xj#), the level of ade¬ 
quacy of physical overhead capital (Xg), the political strength of the 
military (X*#), and the political strength of the tradirional elite (Xig). 

The extent of mass communication, measured in our model by a com¬ 
posite of newspaper circulation and radios in use, has a positive effect in 
increasing development potential because newspapers and radios are 
important vehicles for stimulating interest in the acquisition of literacy, 
a sldll that is crucial to the development of a trained labor force. 

Increases in the degree of sodal tension affect capadty for economic 

" Note that, with this definition, exogenous vaiiables axe not synonymous with instnimeatal 
vaxiables. 
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performance adversely because social strains and discontent tend to pro¬ 
duce political instability 'vrliich in turn can seriously hamper leadership 
efforts to raise economic growth rates. 

The levd of adequacy of physical overhead capital has obvious rel¬ 
evance for growth potential since the availability of transportation sets 
limits to the expansion of the market sector and constrains the provision 
of other basic facilities necessary for economic growth. 

The political strength of the military can influence growth prospects 
both favorably and unfavorably. On the negative side, military revolu¬ 
tions and coups tend to cause serious political instability, while on the 
positive side, the military frequently acts as a mode rnizing and socializ¬ 
ing agent in the development process. 

The political strength of the traditional elite, the last of the five 
exogenous variables, is important because, without leadership support of 
the processes of socio-economic modernization, underdeveloped coun¬ 
tries typically cannot overcome the barriers to economic growth posed 
by the low level of development of their social and economic institutions. 

Causal Structure of the Modd 

Figure 1 can be hdpful in investigating the causal structure of the 
model. The block of variables farthest to the left contains the five eco¬ 
nomic indicators; the next block indudes four sodo-economic variables; 
the third block condsts of five social indicators; and the final right-hand 
block indudes the four political variables. The heads of the arrows show 
the direction of causality with double arrowheads indicating mutually 
reinforcing feed-back rdationships. 

In all, there are 35 causal rdationships in the modd. The five eco¬ 
nomic variables account for approximatdy 34 per cent of the causal re¬ 
lationships; the four sodo-economic variables account for another 28 
per cent; and the five sodal variables account for 20 per cent. The polit¬ 
ical block is the most autonomous, contributing to only 17 per cent of 
the relationships. 

Five of the 35 causal relationships axe of the feed-back kind. First, the 
degree of improvement in financM institutions and the change in the 
degree of industrialization interact with each other; this is because more 
effective financial institutions make possible a faster rate of industrial¬ 
ization, while industrialization, by increasing the demand for finance, 
simultaneously stimulates financM improvements. More rapid indus¬ 
trialization and greater investment in human resources tend, each, to 
facilitate changes m the other in a similar manner. Next, the enlarge¬ 
ment of the indigenous middle class favors increases in so(^ mobilily at 
the same time that reduced barriers to sodal advancmnent stimulate the 
expandon of the middle dass. Another set of interactions is between 



ECONOMIC SOCIO-ECONOMIC SOCIAL POLITICAL 

VARIABLES VARIABLES VARIABLES VARIABLES 



Communlcotion 






















ADELMAN AND MORRIS: ECONOMETRIC MODEL 1203 

positive changes in socio-economic dualism achieved through the gener¬ 
alization of economic growth and the ^read of greater modernization of 
outlook. Finally, increases in the rate of improvement in human re¬ 
sources and in the extent of literacy each contribute to positive changes 
in the other in a mutually reinforcing manner. 

It is of interest to examine in some detail the nature of the interrela- 
rionships involving, respectively, economic, socio-economic, social, and 
politick variables. With regard to the indicators in the economic block, 
33 per cent of the relationships expressed in the model are with other 
economic variables, 33 per cent with socio-economic variables, 25 per 
cent with social variables, and the rest with political variables. This 
pattern suggests strongly that recent attempts of development theorists 
to incorporate such partially noneconomic characteristics as changes in 
the extent of dualism and in the level of investment in human resources 
into the analysis of economic change are well advised. It is indeed a 
striking feature of the model that 66 per cent of the causal relationships 
of economic variables involve partially or totally noneconomic traits of 
society. 

Wi^ respect to the socio-economic indicators in the model, 50 per 
cent of the causal relationships are with economic variables, 30 per cent 
with socio-economic variables, and 20 per cent with social variables.This 
picture tends, once again, to confirm the current tendency to incorporate 
the socio-economic characteristics of low-income countries into studies 
of economic development. 

As for the social variables included in the model, 70 per cent of their 
causal relationships are with the social and socio-economic nexus, while 
30 per cent are with the political variables. 

The block with the smallest density of relationships with other sets of 
variables in the model is the political block. Political variables enter 
into only 17 per cent of the causal relationships of the model. Half of 
these relatioiiships are with other political variables; of the remaining 
six, five are with social and only one with economic variables. 

Thus Figure 1 illustrates graphically that social and socio-economic 
influences play a significant role in the process of economic development. 
In addition, it shows that political forces have considerably less wdght 
than do social and economic factors in the systematic interactions 
determining patterns of economic growth. 

IV. The Multipliers 

A significant result obtainable from the present model of socio-eco¬ 
nomic and political change is a set of estimates of the relative impact of 
the various economic and noneconomic forces represented in the model 
upon the potential for economic development. These estimates are the 
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overall multipliers of the model and are obtained by simultaneous solu¬ 
tion of its component equations. 

Before discussing the multipliers, it should be recalled that they do not 
relate to economic growth narrowly defined but rather to the capacity 
of countries to develop economicaiy as judged by recent performance 
with respect to a broad range of economic criteria. This focus derives 
from the fact that the model seeks to explain (1) the four critical char¬ 
acteristics, which in our original discriTuinant analysis provided an 
efihcient composite index for classif}dng countries according to economic 
development potential and (2) the indirect influences that operate upon 
development potential through their effect upon the direct forces sum¬ 
marize by the discriminant function. The emphasis on capacity to de¬ 
velop should be borne in mind when interpreting the various multipliers. 

Another comment concerning the multipliers may be in order. At first 
blush, one might be led to think that the variables characterized by one 
economic and socio-political scale are discrete, and that the concept of 
multipliers is therefore inappropriate to them. This argument would 
appear to be fallacious, however, since the phenomena represented by 
the variables included in the model are in fact all continuous. One can 
speak (as we do) of greater or lesser dualism, of more or less social mo¬ 
bility, etc. The only difference between our case and the more usual one is 
that deficiencies in information led us to scale our variables by means of 
a yardstick which has demarcations at coarse intervals only (e.g., feet or 
yards instead of inches). 

The multipliers for the variables in the model are listed below in the 
order of their quantitative importance. Generally, multipliers are pre¬ 
sented for exogenous variables only and are evaluated from reduced 
form equations. However, since in the present case, the classification of 
variables into endogenous and exogenous categories was made on statis¬ 
tical rather than on theoretical grounds, the multipliers are calculated 
for all the variables in the model. Thus, for purposes of evaluating the 
multipliers, each variable is regarded as exogenous in turn; for each 
variable, the multipliers may be presumed to characterize the effective¬ 
ness of small changes around its regression equation level. 

In the calculation of each multiplier both the direct and indirect im¬ 
pact of changes in the relevant variable upon the discriminant function 
are taken into account. Specifically, for a given variable, the multi¬ 
plier is given by the formula 

iD dD —, dD dxf 

— --1- -where D is the discriminant index. 

dxi dxi y dxj Bxi 

Mi 

A rough verbal tran^tion of this equation would be that the overall 
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change in the index of development potential associated with a one- 
standard-deviation-change in a given variable (dD/dx,) consists of (1) 
any direct changes in development potential arising out of the interac¬ 
tions expressed in the discriminant function {dD/dx^ together with (2) 
the sum of all indirect effects by which the given variable influences de¬ 
velopment potential through its impact upon the other variables in the 
model whi(^ affect the four critical influences summarized in the dis¬ 
criminant function 

( 2 

\ j dxj Sxi/ 

Since the regression equations were presented in standardized form, 
these multipliers refer to the effects of roughly equi-probable changes in 
each of the variables of the model. Of course, sinall differences among 
multipliers should not be taken as indicative of “real” differences in 
effectiveness. We believe, however, that while a 20 per cent to 40 per 
cent difference in multipW may not be indicative of a real (flfference, 
factors of two or more probably are. 

The first three multipliers, in decreasing order of magnitude, are the 
degree of improvement in toancial institutions (2.309), the degree of 
modernization of outlook (2.169), and the extent of dualism (2.133); all 
of these exceed 2, implying that a one-standard-deviation-change in each 
produces a two-standard-deviation-change in the value of the discrimin¬ 
ant index. Next in importance are the level of adequacy of physical 
overhead capital (1.986) and the change in the degree of industrializa¬ 
tion (1.624), whose multipliers are between 2.0 and 1.5. Then come the 
importance of the indigoious middle class (1.062), the rate of improve¬ 
ment of human resomces (.955), and the extent of leadership commit¬ 
ment to economic development (.940), whose multipliers cluster around 
unity. The succeeding group, judged by the size of the multiplier, con- 
asts of the extent of literacy (.884), the degree of improvement in agri¬ 
cultural productivity (.823), and tlie extent of social mobility (.797); 
these incflcators have multipliers between 1.0 and .75. Next come two 
variables whose multipliers lie around .5, the extent of political stability 
(.536), and the extent of mass communication (.407). The final group 
contains variables which in the model have a relatively small impact on 
development potential: the multipliers for the character of agricultural 
organization (.288) and the political strength of the military (.018) are 
between zero and .30; while the three variables in this group with nega¬ 
tive multipliers aU lie near —.30: the d^ree of sodal tension (— .300), 
the political strength of the traditional elite (— .310), and the size of the 
traditional agricultural sector (—.320). 

The model permits us to evaluate not only the magnitudes of the total 
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multipliers but also the relative contribution to each individual multi¬ 
plier of each effect through which a particular variable operates. It is 
thus possible to trace through and compare the relative importance of 
the various mechanisms by which the influence of each variable is felt.^ 

We will now discuss each of the multipliers in turn, in the order of 
their magnitudes. 

The Degree of Improvement in Financial Institutions {2.309) 

Since the variable representing financial improvements appears di¬ 
rectly in the discriminant function for development potential, its overall 
multiplier consists of both direct and indirect effects. Spedfically, 41 
per cent of the total multiplier is due to the direct effect, while the re¬ 
mainder is accounted for by the impact of improvements in financial 
organization in promoting dianges in the degree of industrialization (32 
per cent), increases in agricultiual productivity (17 per cent), and an 
expansion of the indigenous middle class (10 per cent). The first of these 
indirect effects expresses the role of increased credit in enabling the in¬ 
dustrial sector to expand more rapidly. The second effect arises because 
financial improvements increase the supply of credit to agriculture and 
thereby permit the agricultural sector to improve production techniques 
in response to the expansion of the market. The final relationship con¬ 
tributing to the overall financial multiplier, that between improvements 
in financial organization and the strengthening of the indigenous middle 
class, reflects the poritive impact of improved savings institutions and 
loan facilities in strengthening the financial base for indigenous entre¬ 
preneurial activities. 

The Degree of Modernisation of Outlook {2.169) 

The direct effect of this variable upon growth potential contributes 
approximately 64 per cent of its total effect. The indirect effects that 
account for the remainder, operate through the influence of increased 
modernization of outlook in inducing greater socio-economic integration 
(22 per cent) and in strengthening leadership commitment to economic 
development (14 per cent). With respect to the first of these, the spread 
of modem ideas and attitudes tends to facilitate the process of economic, 
technological, and sodo-cultural integration summarized by increases 
in the dualism indicator. As for the second effect, underlsdng attitudinal 
changes favorable to wider participation in modem-type institutions 
can contribute significantly to the strengthening of leadership efforts to 
undertake an effective development program. Thus, while the most im¬ 
portant consequence of increased modernization of attitudes in the 
model is its direct impact in rairing potential for development, it also 

^ See Appendix B for a listing of the mnlt^lier equations. 
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operates indirectly to increase both private and public initiative in ex¬ 
panding the area of economic activity. 

The Extent of Dualism (2.133) 

The role of dualism in explaining growth patterns is the cornerstone 
of several recent theories of economic development; appropriately, 
therefore, its multiplier is one of the highest of those emerging from our 
model. The rise of a modem sector and the subsequent generalization of 
economic growth throughout the country that are intrinsic in positive 
changes in dualism operate upon development potential in the model 
through both economic and social channels. Along economic lines, 36 
per cent of the total multiplier is due to improvements in financial 
structure that are stimulated by the growth of modem industry and by 
the ensuing process of economic integration; second, the spread of 
economic growth inherent in changes in dualism brings about the com¬ 
mercialization of the traditional nonmonetized subsistence sector, an 
effect which accounts for 4 per cent of the total multiplier. A socio¬ 
economic channel by which the positive impact of dualism influences 
growth prospects is through its effect in expanding the demand for 
skilled labor; this sequence leads to increases in the rate of improvement 
in human resources which contribute 15 per cent to the total multiplier. 
The final mechanism by which dualism affects capadty for development 
according to the multiplier equation is purely sodd. The spread of 
growth-inducing interactions between the modem and traditional sec¬ 
tors entails changes in sodo-cultural attitudes conducive to partidpa- 
tion both in market-oriented activities and in other aspects of sodo- 
economic and political modernization. The importance of this effect is 
evident in the fact that the degree of modernization of outlook contri¬ 
butes 45 per cent to the total multiplier for the extent of dualism. 

The Level of Adequacy of Physical Overhead Capital (1.98<f) 

The influence of physical overhead capital upon development poten¬ 
tial operates in the model through its impact upon the degree of modern¬ 
ization of outlook, the extent of penetration of the market throughout 
the economy, and the character of agricultural organization. Improve¬ 
ments in transport networks contribute to the spread of modem ideas 
and attitudes by facilitating phydcal contact between urban and rural 
areas, an effect which accounts for 39 per cent of the total multiplier. 
The development of transportation also stimulates the commerdalka- 
tion of agriculture, a process represented in the multiplier equation by 
the impact of transport improvements in inducing both podtive changes 
in dualism (51 per cent) and reductions m the importance of the sub¬ 
sistence agriculture (6 per cent). The final consequmce for growth poten- 
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tial of the expansion of physical overhead capital is expressed in the 
model through its effect in providing incentives for changes in land 
tenure patterns favorable to increased agricultural output (5 per cent). 

The Change in the Degree of Industrialization (1.624) 

The promotion of industrialization forms one of the keystones of 
practical development planning. In our model, a more rapid rate of in¬ 
dustrialization increases capacity for economic growth by promoting 
the development of both the ffnancial organization and the human re¬ 
source base of the economy. The most important of these mechanisms 
functions through the impact of industrialization in bringing about im¬ 
provements in financial institutions. This effect contributes 85 per cent 
to the total multiplier for the change in the degree of industrialization. 
The remaining 15 per cent is accounted for by the role of rising industrial 
demand for skilled labor in stimulating measures to increase the capacity 
of the education system. 

The Importance of the Indigenous Middle Class (1.062) 

The primary paths by which the enlargement of the indigenous middle 
class increases capacity for development in our model are through its 
contributions to socio-economic integration (contributing 72 per cent 
of the total effect) and to increases in social mobility (accounting for the 
remainder). With respect to the first path, the mid^e class is a foremost 
source for thehuman agents for advancing the process of socio-economic 
integration. As for the second path, increases in the relative importance 
of middle-class occupations enhance economic opportrinities for social 
advancement, thereby increasing overall social mobility. 

The Rate of Improvemeni in Human Resources (.95S) 

The impact upon development potential of expanding secondary and 
higher-level education is summarized in the model by two sets of inter¬ 
actions. First, extensions to the educational system which contribute 
to an increased supply of skilled manpower make possible the more 
rapid growth of the industrial sector; this effect accounts for 61 per cent 
of the total multiplier. Second, increases in the pace at which higher-level 
persormel are trained remove an important constraint on the rate at 
which primary education, and thus literacy, can be expanded; this effect 
contributes 39 per cent to the multiplier for improvements in human 
resources. 

The Extent of Leadership Commitment to Economic Deodopment (.940) 

The strengthening of national measures to promote economic develop¬ 
ment has a significant primary impact in our model in raising the capac- 
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ity of underdeveloped countries to grow economically, as is evident 
from its direct contribution of 94 per cent to the total multiplier for this 
variable. The remainder of the aggregate multiplier is accounted for by 
the influence of increased leadership commitment to development in 
promoting improvements in land tenure patterns. This latter effect is 
logical since a good test of the extent to which leaders support economic 
growth is their willingness to institute land reform. 

The Extent of Literacy (^84) 

As might be expected, the spread of literacy is quite pervaave in its 
consequences in the model and operates p rimari ly through socio¬ 
economic mechanisms rather than strictly economic ones. The most im¬ 
portant channel whereby literacy increases growth potential is through 
its positive influence in expanding the capacity of individuab to move 
upward economically and socially; this effect contributes 48 per cent to 
the overall multiplier. The next most important way in which literacy 
affects growth is through the improvements in the supply of higher-level 
human resources that it stimulates, an effect accounting for 43 per cent 
of the total multiplier. The smallest indirect consequence of literacy ex¬ 
pressed in the mifltipUer function is summarized by the inclusion (with 
a negative sign) of the size of the traditional agricultural sector (9 per 
cent). The reason for this effect is that literacy, by increasing psychic 
contact between rural areas and urban centers, spreads modem ideas 
and desires which contribute to the commercialization of the subsistence 
sector. 

The Degree of Improvement in Agricultural Productivity (.823) 

The positive role of improvements in agricultural productivity in in¬ 
creasing the growth prospects of underdeveloped economies is reflected 
in our model primarily by the large direct impact of agricultural im¬ 
provements expressed in the discriminant function. This relationship 
contributes 85 per cent to the multiplier for this variable. The residud 
15 per cent is explained by the fact that improved techniques in agricul¬ 
ture permit increases in the standard of living of the rural population 
which tend to reduce political discont^t and unrest, thus contributing 
to the overall stability of the political ^tem. 

The Extent of Social Mobility (.797) 

Increases in social mobility raise growth potential in the modd 
uniquely because they tend to expand the size of the indigenous middle 
dass. Spedfically, the spread of education, the increase in econonuc 
mobility, and the reduction in socio-ethnic barriers to advancement, 
which are inherent in improvements in social mobility all favor the more 
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rapid movemeat of the indigenous population into entrepreneurial and 
other middle-class occupations. 

The Extent of Political Stability {S36) 

The sole effect of increases in political stability upon growth potential 
in the model is through their positive contribution to the effectiveness 
of leadership in the economic realm. This is because, as the political 
climate becomes more stable, leaders can devote more of their energies 
to long-run goals and less to the fight for short-run survival. 

The Extent of Mass Communication (.407) 

The influence of mass communication media operates upon develop¬ 
ment prospects in the model through a single mechanism, the extent of 
literacy. In particular, the spread of access to radios and newspapers, 
not only in the cities but also throughout the countryside, tends to in¬ 
crease significantly incentives to acquire the literacy tool, thus raising 
the national demand for primary education. 

The Character of Agricultural OrganizaiUm (.288) 

Changes in the institutional structure of agriculture influence de¬ 
velopment capacity in the model economy uniquely through their effect 
upon agricultural productivity. The spread of freehold fa rming , the 
commercialization of the agric^tural sector, and the enlargement of un¬ 
economic farming units, all of which are positive changes with respect 
to agrarian structure, provide increased incentives to farmers to respond 
to market opportunities by the application of better techniques of pro¬ 
duction. The resultant increases in the productive capacity of the agri¬ 
cultural sector are of course important to the expansion of a country’s 
potential for economic development. 

The Political Strength of the Military (.018) 

In the model, the net effect of increases in the political power of the 
military upon the capacity of an economy to grow is extremely small 
because of the action of two counteracting influences. On the positive 
side, the military frequently supports more rapid industrialization, an 
influence favorable to economic growth. On the negative side, the in¬ 
creases in political instability associated with military coups and revolu¬ 
tions tend to impair capacity to grow economically by ftiminigliing 
leadership commitment to economic development. This n^ative effect 
of the military offsets almost completely its favorable influence in the 
modd so that the net positive impact expressed by the multiplier is 
n^ligible. 
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The Degree of Social Tension (—300) 

This variable has an adverse effect upon the growth prospects of the 
model economy. The unfavorable impact of increases in soci^ tension is 
the outcome of their contribution to greater political instability which 
in turn decreases the effectiveness of leadership in the economic realm. 

The Political Strength of the Traditional Elite (— 310) 

The beneficial influence upon development potential of reductions in 
the political strength of the traditional elite is expressed in the model by 
the negative value of its overall multiplier. Almost half (49 per cent) of 
the total effect is due to the fact that, since tradition-oriented govern¬ 
ments do not usually act effectivdy to promote growth, a weakening in 
their power permits greater leadership commitment to economic de¬ 
velopment. The remainder of the effect of this variable (SI per cent) 
arises because the attenuation of the political power of tradition-oriented 
elites can contribute significantly to increased social mobility by reduc¬ 
ing an important political barrier to social advancement. 

The Size of the Traditional Agricultural Sector (—320) 

Reductions in the size of the nonmonetized subsistence agricultural 
sector have two consequences for growth potential in the model: they in¬ 
crease the degree of modernization of outlook (60 per cent) and induce 
changes in agricultural organization (40 per cent). As for the first effect, 
the commerdalizafion of subsistence agriculture gives rise to modern¬ 
izing attitudinal transformations favorable to economic change and de¬ 
velopment. The second element in the multiplier equation expresses the 
fact that the commercialization of agriculture constitutes in itsdf an 
important improvement in agrarian structure and in addition can stim¬ 
ulate reforms in land tenure systems. 

V. Summary and Condusien 

In this paper, we have attempted to gain inright into the relevance 
for the process of economic development of social, political, and eco¬ 
nomic forces. For this purpose, a quantitative model has been formu¬ 
lated which focuses upon the determinants of potential for economic 
development. In addition, estimates have been made of the multipliers 
assodated with each individual economic and noneconomic characteris¬ 
tic represented by the variables included in the model. The estimated 
multipliers yield indications of the prospective relative gains with re¬ 
spect to development potential from ch^ges in various characteristics 
of the sodeties, economies, and polities of noncommunist under-de¬ 
veloped nations. 
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Those aspects of national development that emerge in the model as 
important impediments to increasing capacity to develop are social and 
political as well as economic. The social bottienecks, the elimination of 
which proves in the model to have particularly high payoff with respect 
to growth potential, are insufficient attitudinal modernization and a 
markedly dualistic structure of society. The absence of a sizable indig¬ 
enous middle class, low levels of secondary education and literacy, and 
inadequate social mobility also constitute important obstacles to raising 
capacity for long-run growth. Economic improvements with a high im¬ 
pact in the model in increasing development capacity are improvements 
of financial institutions, increases in physical overhead capital, more 
rapid expansion of industry, and, to a lesser extent, technical modern¬ 
ization of agriculture. Finally, a single political characteristic, the extent 
of leadership commitment to economic development, has a significant 
effect in the model in raising capacity to perform economically. 

In conclusion, it is to be hoped that the various noneconomic and 
economic features of low-income societies that appear in the present 
model to have particularly strong effects upon development potential 
may give some indication to social scientists of the most profitable di¬ 
rections for research into the determinants of inter-country variations in 
overall capacity to perform well economically in the long pull. 

Appendix A: Dephhtion op Indicatoes 

As a mnemonic device, economic variables are given subscripts ranging 
from 1 to 19; social variables have indices ranging from 20 to 39, and political 
variables have subscripts of 40 or over. The variables which actually appear 
in the final form of the model are marked with an asterisk. 

Economic Indicators 

Abundance of Natural Resources (Xi). The grouping of countries into 
categories by natural resource abimdance was based upon information 
regarffing the quantity and variety of fuel and non-fuel mineral resources 
together with data on the amount of agricultural land available per capita. 

Gross Investment Rate (1957-1962) (Xj). Countries were grouped accord¬ 
ing to the average ratio of gross investment to gross national product. 

Level of Modernization of Industry (1961) (Xj). This indicator combines 
three principal elements: the relative importance of domestically directed 
and financed modem power-driven industrial activities; the modernity of 
machinery and of organization patterns in the modem industrial sector; and 
the diversity and range of goods produced in the modem industrial sector. 

Change in Degree of IndustruMzalion Since 1950* (X^. This index is a 
comporite of three statistical elements: the average rate of change (in con¬ 
stant prices) in industrial output; the increase in the proportion of GDP 
oxidating in industry; and the change in the proportion of industrial 
employment, all over the period 1950-1963. 
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Size of the Traditional Agricultural Sector (^1960)* This classification 
indicates the proportion of the population of less-developed countries en¬ 
gaged in traditional subsistence agriculture in which production was largely 
for self-contained indigenous communities and marketing of surpluses of 
incidental importance. Both modern commercial agriculture and indigenous 
cash-crop agriculture are excluded. 

Level of^ Modernization of Techniques in Agriculture {1961) {X^, This 
indicator is a composite based upon the extent of use of mechanical power, 
fertilizer, and other modern techniques in agriculture, and the relative 
weight of traditional and of modem agriculture. 

Improvement in Agricultural Productivity Since 1950* (X?). This indi¬ 
cator distinguishes among countries by the extent to which they had ex¬ 
perienced from 1950--1963 an increase in output greater than could be 
accounted for by additional inputs of the same quality as those prevailing 
in 1950. Indications concerning increases in the use of chemical fertilizer 
and mechanical power, the completion of modern irrigation systems, and 
extensions in the use of other modern agricultural techniques, provided the 
basis for this classification. 

Level of Adequacy of Physical Overhead Capital {1961)* {X^, Countries 
were grouped into four categories based upon the adequacy of internal 
transport systems (including roads, rail and waterways) and power net¬ 
works in meeting current requirements for economic development. 

Improvement in Physical Overhead Capital Since 1950 {Xg), This is a 
composite indicator of improvements in transport systems. It <Bd not prove 
desirable to broaden the indicator by including estimates of ratio of change 
of installed electrical capacity, primarily because, among the lower income 
countries in the sample, the construction of one or two small electric plants 
serving a small area often yielded disproportionately high percentage in¬ 
creases in total electric capacity. 

Level of Effectiveness of the Tax System {1961) (Xio). This indicator is a 
composite based upon: the proportion of total domestic government revenue 
to GDP; the ratio of direct tax revenues to total government revenues with, 
however, special treatment of countries in which a single foreign sector pro¬ 
vided almost all direct tax revenues; the breadth of the tax base; and the 
efficiency of tax collections. 

Improvement in the Effectiveness of the Tax System Since 1950 (Xn)- This 
index is a composite variable based upon the change between 1950 and 1963 
in the ratio of domestic revenue to GNP, the average rate of increase in 
real domestic government revenues, and the change in the ratio of direct 
tax to total government revenues. 

Level of Effectiveness of Financial Institutions {1961) {Xi^. This variable 
is a broad composite which combines both the success of financial institu¬ 
tions in attracting private savings and the extent to which they provided 
medium and long-run credit to the major sectors of the economy. 

Improvement in Financial Institutions Since 1950* {Xu). Countries were 
classified on the basis of statistical measures of the extent of increase 
from 1950 to 1963 in both the volume of private savings flowing through 
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the banking system and the volume of medium- and long-term lending by 
the banking system to the private sector. 

Structure of Foreign Trade (1961) (X 14 ). This indicator is a statistical 
composite measure of the extent to which developing countries had shifted 
from the exporting of primary products and raw materials to the exporting 
of processed and manufactured commodities and the extent to which the 
exports had become diversified. 

Social and Socio-Economic Variables 

Character of Agricultural Organization (I960)* (X 20 ). This index combines 
indices of land tenure patterns and size and orientation of farming units. 
Various types of agrarian structure are located along a scale, one end of 
which is represented by communally owned agricultural lands in which the 
marketing of crops is only of incidental importance, and the other end of 
which is depicted by commercial agriculture in which owner operated 
farms are sufBlciently large to be economically viable. Intermediate on the 
scale are tenant-operated subsistence farms and large owner-absentee com¬ 
mercial farms or plantations. 

Extent of Dualism (I960)* (Za)* This index stratifies countries .by the 
presence and extent of socio-economic and technical dualism. At one pole 
are the largely agrarian societies having extremely small exchange sectors; 
at the other pole are coimtries with continuous interaction between modern 
and non-modem elements. Intermediate are societies in which a foreign- 
financed and directed modem sector is superimposed upon a predominantly 
agrarian society and countries in which the growth of an indigenous small- 
scale cash-crop sector using conventional techniques evolves at the expense 
of a traditional subsistence sector. 

Eixdent of Urbanization (1961) (X 22 )- The categories of this index are de¬ 
fined in terms of the proportion of the population living in urban areas 
containing over 20,000 people. 

Character of Basic Social Organization (1960) (Zj»). This classification is 
based upon the predominant character of a less-developed country’s basic 
social unit. Countries were grouped into three principal categories with 
coimtries in which the predominant form of social organization was the 
immediate family group at the top, and countries in which strong tribal 
allegiances were widespread at the bottom. 

Importance of the Indigenous Middle Class (I960)* (Xil). This classifica¬ 
tion is based upon the relative size and political importance of indigenous 
people in middle class occupations in less-developed coimtries. Middle class 
occupations are interpreted to include entrepreneurs, and managerial, 
technical, administrative, commercial and banking employees. 

Extent of Social Mobility (I960)* (-X’25). This classification is based upon a 
composite measure of several aspects of social mobility, including the ex¬ 
tent of racial or cultural barriers to mobility, the extent of educational op¬ 
portunity, and access to membership in the middle class. 

Extent of Literacy (195S)* (Xse). This classification groups countries by the 
percentage of population aged 15 and over which is literate. 
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Extent of Mass Communication {I960)* (-X'27). This classification is based 
upon a composite measure of newspaper circiilation and of radios in use, in 
which the former is given the greater weight. 

Degree of Cultural ani Ethnic Homogeneity (Xas). In defining this indi¬ 
cator three country characteristics were combined into a single index: the 
extent of linguistic, religious, and racial homogeneity. The element receiv¬ 
ing the greatest weight was the proportion of the popifiation speaking the 
dominant language. 

Degree of Social Tension {1957-1962)* (Z 2 ft)* This classification is a quali¬ 
tative one based on the extent of evidence of overt social tension in the form 
of considerable and social instability arising from racial, tribal, religious, or 
cultural tensions. 

Crude Fertility Rate {1955-1959) {X%^. This index is based upon esti¬ 
mates of crude fertility rates. 

Degree of Modernization of Outlook {I960)* (Xn)* This classification is a 
composite measure of the degree of modernization of outlook of educated 
urban groups and of the extent to which programs of political and economic 
modernization had gained the support of both rural and urban population. 

Degree of National Integration and Sense of National Unity {1957-1962) 
(Xs 2 ). This classification groups countries according to both cultural and 
political aspects of national integration. Statistical information concerning 
the proportion of population speaking a common language was combined 
with two qualitative aspects of integration: the degree of integration of 
local political structures with national political institutions and the preva¬ 
lence among the population of a sense of national identity. 

Rate of Improvement in Human Resources {1961) {X^. This indicator is 
based upon the Harbison-Myers composite index of level of human resource 
development and is a weighted average of secondary and higher level school 
enrollment ratios as a percentage of the relevant age group. 

Political Variables 

Extent of Centralization of Political Power {1957-1962) (Z 40 ). This indi¬ 
cator defines four categories, the lowest of which is characterized by marked 
discontinuity between local traditional authorities and the central govern¬ 
ment, and the highest of which is characterized by a highly centralized, 
authoritarian central governmental structure. Intermediate between these 
are centralized nonauthoritarian governments and moderately centralized 
governments tending towards democratic decentralization. 

Strength of Democralic Institutions {1957—1962) (X 4 i)' This index com¬ 
bines several elements: the presence of at least two reasonably effective 
competitive political parties; the freedom of political parties and other 
voluntary groups to oppose the government; the stability of political party 
systems; and the extent of experience with democratic forms. 

Degree of Freedom of Political Opposition and Press {1957—1962) (X42). This 
index combines the degree of freedom of political opposition as indicated 
by freedom of groups to organize, operate and oppose the government, with 
the extent of freedom of the press. The former was weighted more heavily 
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in the final classification since it was felt to be a better indicator of the ex¬ 
tent of genuine institutional freedom. 

Decree of Competitiveness of Political Parties {1957-1962) This 

classification groups coxmtries with respect to the number of political parties 
rotating control of the political system. 

Predominant Basis of the Political Party System {1957-1962) {X^. This 
indicator is defined in terms of a scale, the lower end of which is marked by 
the absence of parties or by the dominance of a single party with nationalis¬ 
tic appeal and the upper end of which is characterized by articulate aggrega¬ 
tive parties having a class or ideological orientation. Intermediate along the 
scale are countries in which political parties are generally personalistic 
rather than doctrinal or nationalistic, or countries in which the predominant 
basis of political parties was the regional ethnic-cultural or religious group¬ 
ings of the population. 

Strength of the Labor Movement {1957-1962) {X 4 &), This indicator is a 
composite of several aspects of labor union strength: the extent of their 
political power, their freedom from political restrictions, their independence 
of government influence, and the extent of their popular support. Within 
each category a lower score was given to countries having a very small 
industrial labor force from which unions could potentially draw their 
membership. 

Political Strength of the Traditional Elite {1957-1962)"^ {X^^, This indi¬ 
cator groups countries into three categories according to the political 
strength^ of the tradition-oriented elites during the period 1957-62. Tradi¬ 
tional elites were interpreted to include both traditional land-holding elites 
and bureaucratic, religious, or military elites who favored the preservation 
of traditional, political, social and economic organizations, institutions, 
and values. 

Political Strength of the Military {1957-1962)* (Z47). In defining this 
indicator countries were grouped into three broad categories determined 
respectively by a marked, moderate, or negligible extent of military inter¬ 
ference in the political arena. 

Degree of Administrative Efficiency {1957-1962) {Xa^), This classification 
is based upon several aspects of efficiency of administration in less-developed 
countries: the degree of permanence and training of administrators, the 
extent to which bureaucratic inefficiency and incompetence hamper govern¬ 
ment functioning, and the extent to which instability of policy at higher 
levels of administration promotes inefficiency. 

Extent of Leadership Commitment to Economic Development {1957-1962)* 
(X49). Three broad categories of leadership commitment were distinguished 
on the basis of the following judgments: (1) whether the heads of agencies 
involved in direct or indirect central guidance of the economy typically 
made concerted efforts to promote the country’s economic growth; (2) 
whether or not this planning effort included serious attempts to alter the in¬ 
stitutional arrangements which clearly block the achievement of planning 
goals; and (3) whether or not there was a national plan and a planning group 
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functioning within the government which was charged full-time with exe¬ 
cuting the plan. 

Extent of Political Stability {1950-1963)* (Xgo). This classification groups 
countries according to the stability of their political systems over the 
period 1957-63. The degree of stability was judged by the frequency of 
changes in form of government, the frequency and violence of coups, the 
extent of political subversion and domestic violence, and the effectiveness 
of internal security. 

Appendix B: Multiplier Equations 
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A “DIFFUSION” MODEL OF INTERNATIONAL PRO¬ 
DUCTIVITY DIFFERENCES IN MANUFACTURING 
INDUSTRY 

By RiCHiisi) R. Nelson* 

Part I of this study examines certain important difficulties with exist¬ 
ing formal theory purporting to explain international differences in output 
per worker in manufacturing, particularly differences between devdoped 
and underdeveloped countries. Part II presents a theoretical case for 
abandoning two central assumptions of that theory—^that all firms can 
be considered as on the same neoclassical production function, and that 
factor markets are perfect and competitive. Basically the argument wiU 
be that manufacturing development should be modeled as an inter- and 
intranational diffusion process. Part III presents an empirical analysis 
of Colombian-United States productivity differences which supports the 
argument of Part II. 

I. Problems with Existing Theory 

Over the past decade a considerable literature has developed attempt¬ 
ing to explain cross-coimtry differences in output per worker in manu¬ 
facturing industry. The differences to be explained are substantial. If 
one believes the published figures, value added per worker in manufac¬ 
turing in India is only about one-tenth that in the United States; in 
countries like Colombia, Japan, and Mexico, about one-quarter; in 
Western Europe roughly sixty per cait. These kinds of differences exist 
industry-by-industry, as well as for manufacturing as a whole.^ 

The descriptive and qualitative literature has contained a wide vari¬ 
ety of variables which may explain the differences, and has employed 
(implicitly) a wide variety of modds. However, in the more quantitative 
literature emplo 3 dng a formal model, the theoretical analysis almost in¬ 
variably starts from two assumptions. The first is that within an indus¬ 
try, all firms, both within a country and in different countries are, in 
some basic sense, employing the same neoclassical production function. 
Differences in output per worker therefore ought to be explainable by 

• The author is professor of economics at Yale University, formerly at RAND. Any views 
expressed in this paper are those of the author. They should not be interpreted as r^ecting 
the views of The RAND Corporation or the official opinion or poliiy of any cA its governmental 
or private researdi sponsors. Several (d the ideas presented in this paj^ are the result of, or 
have been ngnificantly sharpened by, discusaons with Donald Reeang^ Edward Mitchell, 
and Sidney Winter. The data on Colombia, used in the final section, were obtained in the course 
of a study under contract to AID and rq>^ed in [13]. 

^ The ptindpal source of data for international manufacturing compaaisans is the United 
Nations [20]. 
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differences in the supply of complementary factors per worker. The 
second assumption is that factors are homogeneous and perfectly mobile 
within an industry in a country, and factor prices are determined on 
competitive markets. Prices or returns of different factors are the same 
for ^ fi rms in the country and can be used to estimate marginal pro¬ 
ductivity. Together these two assumptions imply that in each country 
the industry is the representative firm writ large. Intercountry produc¬ 
tivity differences reflect differences in factor proportions employed by 
the representative firms.® 

The point of view presented later in this paper breaks significantly 
from these assumptions. I have been led to adopt a quite different point 
of view in large part because of growing awareness that the early at¬ 
tempts to employ the model empirically suggested some basic problems 
with the neodassical framework. It is useful therefore to set the stage 
by describing these problems. 

The most useful point of departure is the study of Arrow, Chenery, 
Minhas, and Solow, which, within the above framework, attempted to 
relate cross-coimtry differences in value added per worker to differences 
in the capital-labor ratio.* Capital and labor were defined so that their 
returns added up to value added; thus other factors implicitly were as¬ 
sumed to influence average quality or effectiveness of one or both of these 
two basic inputs. 

For our purposes the pertinent questions to which their research per¬ 
tains can be posed as follows: Given the observed level of value added 
per worker and of capital per worker in an industry in a less devdoped 
country, and assuming they stay on the same (common to all countries) 
production function, what would their value added per worker be if they 
had a capital-labor ratio equal to that in a developed country? How 
much of the observed difference in value added per worker can be ex¬ 
plained, in the sense above, by the difference in the capital-labor ratio? 

The answers, of course, depend on the “shape” of the production 
frmction. The basic assumptions constrain the shape. Output per worker, 
Q/Z, must be an increasing and concave function of the capital-labor 
ratio, KjL, given other factors that will be denoted by F. Thus: 


( 1 ) 

Or, for a constant 


£ 

Z 

F: 



Fi > 0, Fii < 0 


‘ In a way thb is too stnct. Several of the papers admit the poadl^ty of total factor pro- 
ductmty (Meiences across n^ions. But this is brought in as an empirical fact of life, not as 
something intrinsic to the basic modd. For a survey mudi the relevant literature see 
Nerlove [14]. 

* See Arrow, et al. [1]. 
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(la) f 

Notice that/(-) may differ across countries if F differs. 

Observation of output and capital per worker, and of either the rate of 
return on capital or capital’s share, permits quantitative specihcation of 
a point on the function, and the slope or elasticity of the function at that 
point (since the model implies that the rate of return on capital equals 
capital’s marginal productivity): 

{§.-[{!}.] 

( 2 ) / 




where r and Sk are capital’s marginal product and share, respectively, 
and the “0" refers to the existing situation. 

This information suffices for estimation of the effect on output per 
worker of small changes in the capital-labor ratio. For large changes 
something must be known about the degree of concavity of the function 
—the rate of diminishing returns. This can be measured by the elasticity 
of substitution (£) between capital and labor which determines how the 
elasticity of the function changes as the capital-labor ratio changes:* 


(3) 


d log Ss 

iiog(D 




In general E will not be a constant, but will itself change with K/L. 
However, in the Arrow, et al., specification, the production function is 
assumed to have a constant elasticity of substitution. Thus, if one knows 
a point on the curve, its elasticily or slope there, and the elasticity of 
substitution, one can specify the entire (partial) production function. 
One then can answer directly the two questions posed above. 

As an example let us aik: how much larger would value added per 
worker be in Colombian manufacturing industry if Colombia had a 
capital stock per worker roughly comparable to that in the United States 
(but no other changes affecting productivity were made)? As of 1964 
value added per worker in Colombia was about $3,000 (compared with 
$12,000 in the United States) and the capital-labor ratio was about 

* For a proof see Ndson [11]. 
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$6,000 (compared with $24,000 in the United States).® This is a point on 
the production function. The elasticity of the function at that point can 
be estimated by capital share—about .7. Let us take an estimate of the 
elasticity of substitution from Arrow, el al., at about .6. (Later I shall 
discuss how they arrived at that figure.) Assuming a constant elasticity 
of substitution between capital and labor, equation (la) can be written:® 


E-i 


Q 

- 

1 

B 

L 

0 

ul 


(4) -= 

(Q\ 



+ Sl 

\i/o 


- lilo. 



Calculations show that, if this function holds, output per worker 
would be slightly more than twice as great—approximately $6,900—if 
the capital-labor ratio were the same as that in the United States, but 


• Ou^t per worker can be written 
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Q r 1 
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The ratios of the factor shares can be ^own to be 
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Rewriting equation (1) 
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Substituting frcun equation (2) and rearranging 
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* This can be derived by manipulation of the CES equation. 
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a 

L 

12,000 


U.S. 


6,000 



6,000 24,000 ^ 

Calculatloos assutae th&t the elasticity of tiie functloQ 
at 6,000 is » 7 , and the HLestlclty of Substltutloa 

18 . 6 . 

Fioitse 1. CES Calcdlaiioks ior a Colombia>IT.S. Coicpasison 

other variables that influence relative productivities were not changed 
from existing levels in Colombia. Or, differences in the capital-labor 
ratio alone explain only about one-third of the observed productivity 
difference. It dso should be noted, for future reference, that the rate of 
return on capital, which at Colombia’s existing capital-labor ratio is 
somewhat greater than in the United States, would be significantly 
lower at a higher capital-labor ratio, if nothing else changed. All this b 
depicted in Figure 1. 

What was just done b nof exactly what Arrow, ef al., did. It b illumi¬ 
nating to examine the differences, which show why the result that there 
are agnificant unexplained productivity differences between coimtries 
has been largely xinnoticed, and at the same time see how they obtained 
an estimate of the ekstidty of substitution. 

Arrow, et d., were interested in expbining productivity differences 
among a number of countries, and for many of these re^ble capital 
stock data did not exist. However, if one assumes, for the moment, that 
capital-labor ratio differences are the only dbtinguishing differences be¬ 
tween rich and poor coimtries, from the general neodassical production 
function and the assumption that bbor b paid its marginal product, one 
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can obtain a monotonic increasing relationship between the wage rate 
and the capital-labor ratio: 


(5) 



This relationship provides an indirect measure of the capital-labor ratio, 
and permits (la) to be written as follows: 

(6) =/[r‘K“')] = Kv)) 

JU 


If one knows/( •) one can specify both g (•) and A( •). The reverse is in 
general not true. However the form of /(•) implies a form for h( •) and 
from estimates of some of the parameters of A( ■) one can infer some (but 
not aU.) of the parameters of/(•)• In particular one can infer the elastic¬ 
ity of substitution. This is how Arrow, et al., obtained their estimate of 
the elasticity of substitution. 

Notice that in reality what is happening is that the elasticity of sub¬ 
stitution is being estimated so as to fit the observed differences in labor 
share (or capital share) between high- and low-wage countries. Dividing 
both sides of (6) by w and inverting 3 delds 


(7) 

or 


Lw w 

Q h{w) 

Sx. ’=‘j(w) 


It is an empirical fact that the share of labor is higher in high-wage 
countries than low-wage areas, and this will show up in the estimated 
parameters of (6). Since w is assumed to be related only to K/L, this 
means that, by (5) and (6), the equation will imply that wage share in¬ 
creases as the capital-labor ratio increases. This means that, as the 
model is specified, the statistical results will be interpreted as implying 
an elasticity of substitution between capital and labor of less than unity. 
(Note equation (3).) 

But there clearly is something misspedfied about the model. For 
where capital data are available it is possible to go back and estimate 
what output per worker would be at a different capital-labor ratio. The 
result shoidd be that lifting the capital-labor ratios in poor countries to a 
level comparable to that in the United States should yidd an output per 
worker estimate equal to that in the United States, plus a random error. 
As we have seen, it does not. Arrow, ei al., did not show this negative re¬ 
sult the same way I did. Instead they used a factor price frontier argu¬ 
ment that will be discussed, and employed, later. But first let us try to 
see what is mis^>ecified about the model. 



NELSON: INTERNATIONAL PRODUCTIVITY 


1225 


Let us maintain the key assumptions of the model—the common 
linear homogeneous production function and competitive factor pric¬ 
ing—but drop the special assumption used in equation (la) that differ¬ 
ences in capital labor ratios are the only differences between countries. 
Instead, let us admit, as before, that there may be other factors, F, as 
well as KJL^ that vary across countries and which affect both Q^/L and 
the marginal productivity of labor (assumed to equal the wage rate): 



If, speaking intuitively, F(-) and G(-) have the same “isoquants” we 
can write 

(9) (to) 

exactly as before.^ If w and QlL don’t have exactly the same isoquants 
but are both positively related to both KfL and F, one still would find a 
strong relationship between Q/£ and va. 

If this is what is going on, it explains why Arrow, ci a/., can get sudi a 
good fit for their equation, while at the same time differences in capital- 
labor ratios alone explain only a small portion of intercountry produc¬ 
tivity differences. For equations (9) and (6) are indistinguishable. The 
equation they actually fitted is consistent with a wide variety of fac¬ 
tors, not just higher capital-labor ratios, that distinguish rich coimtries 
from poor. While something that might be called an elastidly of sub¬ 
stitution can be derived, there is no reason why the number so estimated 
need have an}diiing at all to do with an elasticity of substitution (hold¬ 
ing other factors constant) between K and i.® 

One implication of the above is that there is no reason why the Arrow, 
et ah, estimate of the “dasticity of substitution” should be employed in 
equation (4). However, if the “share equals dastidty” assumption is 
maintained, there is little explanatory leverage iu the elastidty of sub¬ 
stitution. If the elastidty of substitution is higher than .6 then diminish- 

^ More predsdy, the set of inverse sets for Cr(-) Is identical to that for F{ •). 

* For example, consider two countries with exactly the same capital labor ratio, but one vdth 
a higher output per worker because of, say, higher educational attainments. Assume that the 
rate of return on capital is the same in both countries with the wage rate and, hence, wage 
share higher in the Mgh income country. From the CES calculations described above star 
tistidan would obtain an estimate c& the elastidty of sabsdtation between capital and labor 
(less than one), de^ite the fact that there is no difference in the capital-lab<>r xados In (he two 
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Table 1 



CakulatioQS made using equation (4) in tlie text, assuming .7 


ing returns wiU set in less rapidly and a higher capital-labor ratio will 
contribute more to higher output. But, as shown in Table 1, even with a 
very high elasticity of substitution, it still is not possible to explain more 
than half of the observed differences in value added per worker in this 
way. If a linear homogeneous production function, that is common to all 
countries, is assumed, and competitive factor pridng as wdl, then dif¬ 
ferences between rich and poor countries must transcend differences in 
the capital-labor ratio. 

Let us return to how Arrow, et ai., deduced that differences in the 
capital-labor ratio could not be the whole story. A neoclassical produc¬ 
tion function with two factors of production, say capital and labor, im¬ 
plies a factor price frontier, if we assume competitive factor pridng. 
Thus, the general model: 


Q 

L 



f>0 f"<0 


“ di ’ ' ^ dK 


implies a factor price frontier which can be characterized as follows: 
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( 10 ) 


iiw, r) - 0, 


dw 

- <0 

dr 


Both factor prices are uniquely related to K/L, one positively and one 
negatively. H the wage rate is higher in one country than another (be¬ 
cause of more capital per worker), the rate of return on capital must be 
lower. Recall that the slope oifiK/L) declined with K/L in Figure 1. 

However, several studies have shown little difference across coimtries 
in the rate of return on capital in a given industry, despite the very great 
differences in real wage rates.^ In particular, it is dear that the rate of 
return on capital in high-wage countries is nowhere near as low, in com¬ 
parison with the rate of return on capital in low-wage countries, as is 
implied by the factor price frontier, given the spedfication of the pro¬ 
duction function. It is this fact that led Arrow, et al., to recognize that 
something else, as well as differences in capital-labor ratios, must dis¬ 
tinguish high- from low-wage countries. 

One might have expected tMs result. After all, there are international 
capital markets. The question then becomes, why does the rate of return 
on capital in less devdoped countries fall to roughly world levds at such 
a low capital-labor ratio? What are the key differences between less and 
more developed countries that repress both output per worker and the 
return to capital in the former? 

E. Mitchell’s study is the obvious next step: an attempt to put into 
the model some other factor that seems positively related to value added 
per worker.^® His candidate is a measure of skill or educated endow¬ 
ments. His particular formulation is in terms of an index of skill mix of 
the labor force—^which he designates by the ratio of skilled labor. Lx, to 
total labor, L. 


( 11 ) 


£ 

L 


\L L 



His model has considerably more explanatory power than the simpler 
one of Arrow, et al., and further, it is able to ded with certain phenomena, 
that the simpler model cannot, such as systematic differences across 
countries in the capital-labor ratio associated with a given rate of return 
on capital (referred to above) and systematic differences across in¬ 
dustries in the average wage rate. 

It is unclear how much of the differences across countries in value 
added per worker the augmented model can explmn. Some clues can be 
provided, as with the simpler modd, by conddering the factor price 
frontier. The Mitchell modd implies a factor price frontier as follows: 

•SeeMitdidl [10]. 

For a summary, see Mitchdl [10]. 
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(12) l{wi,wa,f}“0 — <®7~ 

dr Wj aWj 

where wi and Wt are the wages of skilled and unskilled labor. If one as¬ 
sumes r=r (rates of return on capital do not differ much across coun¬ 
tries), then H unskilled workers are paid more in high-income countries, 
skilled workers must be paid less, not just relatively but absolutely. For 
the result on the factor price frontier for a two factor model is easily 
generalized to a 3 or indeed an » factor model. If one factor is paid less 
in one situation (country) tban in another, there must be at least one 
other factor that is paid more.“ What limited data I have seen suggest 
that, if we exclude managerial personnd (which will be discussed later), 
this is not the case. Engineers, scientists, doctors, lawyers, skilled 
mechanics, all tend to be paid less, not more, in less developed countries 
than in more developed ones. In part there may be quality differences. 
But the so-caUed brain drain shows that many of these people can go 
from a cormtry where they are “scarce” to one in which they are “plenti¬ 
ful” and earn more money. 

If one drops the assumption of constancy across countries in rates of 
return on capital, and admits higher rates of return in low-wage coun¬ 
tries, the conclusion is less dear. However, I suspect that there certainly 
are differences that transcend capital and skill endowments per worker.^ 
As other factors are progressivdy brought into the analysis the unex¬ 
plained residual will be further reduced. And dearly there are some im- 

u Assume a linear liomogeaeous production function Q“/{Zi • • • JT*}. Assume price 
equals maifinal and average cost equals one, and cost minimization so that Wi^fi for all i. 
Assume the isoquants are strictly convex, and at least smne of each factor is needed to produce 
any output. The linear homogeneity assumption guarantees that one can calculate the nature 
of possible variations in factor price compatible with these assumptions by considering only 
one isoquant. Uting vector notation, consider two such compatible factor price vectors, W o and 
Wu and thtir associated minimum cost factor inputs, Xo and Xi. We know: 


(1) 

Min * WaXn = 1 < WoXi 

X 

(2) 

WiX « WiXi = 1 < WiXq 

Thus: 


(3) 

WoXo < WiXq or Wo ^ Wi 

and 


(4) 

WiXi < WqXi or Wi ^ Wo 


That is, ndther factor price vector, compatible with the assumptions, can be strictly greater 
than the other. If one observes two such ^tems of factor prices, if one of the components of 
one is greater than the same component in the other, some other component must be less. 

22 Denison’s study [3] of U. S-European productivity differences identifies a large number 
of factors, but also a significant “total factor productivity’ difference. Anne Ember’s un¬ 
published study of U. S.-Indian productivity differences [9 ], while concluding that capital and 
education are a lot of the story, also has an unexplained residual. 
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portant measurement errors that need to be treated. But the point that 
will be stressed in the remainder of this paper is that there are no reasons 
why the two basic assmnptions of the model—a common linear homo¬ 
geneous production function and perfect competitive factor markets— 
should be held sacrosanct. 

II. The Case for Abandoning the Basic Assumptions: 

Manufacturing Development as a Diffusion Process 

The assumptions of a common production function, and perfect and 
competitive factor markets, have proved both convenient and fruitful 
for modeling many economic phenomena. However, they would appear 
to get in the way of understanding international differences in produc¬ 
tivity—^particularly differences between advanced and underdeveloped 
economies. 

It has been clear for some time that growth and structural trans¬ 
formation of the manufacturing sector in advanced economies is, in 
considerable part, the result of technological advance and not simply the 
result of increases in the various factors of production. Because of the 
accounting identity between the value of output and the returns to in¬ 
puts, it always is posable to “esplain” output changes by input changes 
(suitably measured); however many of these input changes themselves 
must be attributed to technological advances. Technological advance 
itself probably can be attributed in some part at least to inputs invested 
for the purpose of advancing technology, hence in some sense perhaps 
changes in output can be attributed to changes in inputs (although the 
relationship almost certainly will not be linear homogeneous). However, 
no one would deny that in advanced countries in a quite fundamental 
sense production functions have changed and are changing over time. 
While this is a statement about growth over time within a country, it 
has important implications regarding differences, at any moment of 
time, across countries. 

Recent research by Donald Keedng, Ra}miond Vernon, G. C. Huf- 
bauer,^ and others, suggests stron^y that trade patterns in manu¬ 
factured products reflect more than differences in resource endowments. 
A considerable portion of U.S. manufacturing exports is in new products 
that other countries have not yet begun to produce in quantity. Vernon 
and Hufbauer go on to show that, with a lag, Idle other major manu¬ 
facturing nations pick up and employ U.S. technology (and gradually 
cut the United States out of export markets). With a greater lag, evait- 
ually less devdoped countries be^ to adopt and employ the technology 
(if it has not already become obsolete). 


See references [8], [21 ], and [7 ], for an introduction to a rapidly growing literature. 
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The theory of technological lead and product cycle suggests a quite dif¬ 
ferent analysis of international differences in productivity than is implied 
by themodeldiscussedintheprecedingsection. Theengine of manufactur¬ 
ing development is technological advance in the developed countries— 
particularly the United States. While the fact that the United States is 
the leading country in creating new products can, at least partially, be 
attributed to its “endowments” of managers, scientists, engineers, and 
just plain innovative and flexible people, it is dear that the United 
States has a real technological “lead.” More generally, the position of 
any country in the diffusion hierarchy may well be a function of factor 
endowments, particularly supply of sophisticated managers, techni¬ 
cians, and easily trainable labor. But there is no reason to believe that 
these factore enter in the way that one would try to force them to enter 
the analysis if one followed the conventional approach. For viewing the 
economic development process as a diffusion process naturally leads one 
to abandon the two basic assumptions of the neoclassical model—that 
all Arms in all countries are on the same production function, and that 
markets are in full equilibrium. 

Within the country where the inventing is going on, the firms doing it 
have at least a potential head start over the others. Other firms may 
themsdves have been dose to making the invention, and be able to 
follow quite qtiickly. Other firms may lag considerably. Within the 
adopting cormtries, firms may differ greatly in their ability to adopt 
quickly; some may be subsidiaries of the innovating firms in the coun¬ 
tries doing the inventing, and among the domestically owned firms there 
may be great variation in technical and managerial capability to adopt 
new technology. Various studies of diffusion show that in general it takes 
a considerable time for a new technique to spread to most of the firms in 
an industry. Thus at any given time one would expect to find consider¬ 
able variation among firms with respect to the vintage of their technol¬ 
ogy, certainly between cotmtries, but even within a country 

Variation among firms with respect to vintage of technology is cer¬ 
tainly compatible with perfect factor markets. The Solow embodiment 
model and various versions of the putty clay model,“ for example, in¬ 
volve both differences among firms in the vintage of their technology, 
and perfect factor markets. But such models require perfect knowledge 
and foreaght on the part of firm managers, and perfect knowledge and 
mobility on the part of factors. The studies of diffusion, while consistent 
with the assumption that entrepreneurial decisions move the systems in 
the direction of equilibrium, do not indicate that the adjustment rate is 
so rapid that, for all practical purposes, all firms always have the game 

“ For a survey of the diSusioa Ktewture see Ndson, Peck, and TTni yTirfr [12 ,Ch. 5]. 

” See Solow [17] and Salter [16], 
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rate of return on capital. Clearly they don’t. Similarly, the various 
studies of labor mobility, while in^cating that labor moves from poorer 
to better paying jobs, far from indicate a perfect labor market.“ 

It would appear, therefore, that data on value added per worker in a 
particular industry represent the weighted average of a distribution 
that may have considerable range and variance. 


(13) 




Comparing less with more developed countries it is dear that (Q/L)a„ 
is likely to be smaller in the former both because of differences in factor 
prices and because some firms in the more developed countries, where 
the inventing is going on, are simply ahead technically. And (Q/Ir)min is 
likely to be smaller in the less developed country, for factor price reasons 
if for no other. 

It also is likely (although far from certain) that the range of produc¬ 
tivity will be greater in the less devdoped country. There are two basic 
reasons. First, the responsiveness of investment to a new, even highly 
profitable, technological opportunity, although podtive, is likely to be 
less strong. Managerial talent is more Ihnited and it is likely that diSer- 
ences in management capabilities show up more sharply in ability to 
appraise and exploit new opportunities than in any other way. There are 
likely to be more in the way of specific input bottlenecks—particular 
skills, and machinery that must be purchased from abroad. Second, im¬ 
perfect domestic factor markets, another well-known characteristic of 
less developed countries, further tend to dow the adoption process by 
increasing the cost of expanding firms. Slow adoption not only reduces 
the dendty of the distribution in equation (13) at the top; it also reduces 
pressure on lagging firms. Slow adoption, in Sidney Winter’s terms, 
makes survival space less constraining.^^ 

To develop a sophisticated fully articulated model to formalize the 
kinds of relationships discussed above probably will prove to be a major 
task. While I think the game is worth the candle, I cannot undertake it 
here. However, it is posdble, and seems worthwhile, to illustrate how 
some of these relationships work by the following highly stylized and 
dmplified model. 

Assume that initially at time full competitive equilibrium exists on 
product and factor markets, all firms have the same (linear homogene¬ 
ous) production functions and (within any country) face the same factor 
prices, have the same costs, and are making a normal profit. Any initial 


^ Nelson, Peck, and Kalachek [12, Ch. 5 and 7 ]. 
” Winter [22]. 
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dijBEerences in output per worker across countries will then be a function 
of relative factor endowments which in turn will be reflected in relative 
and absolute factor prices. To simplify matters assume that capital 
and labor are the only factors (one can interpret capital as broadly as 
one wishes): Thus at time 

(14) (I) 


where g( ■) is homogeneous of degree zero. 

Assume that at time h a new technology is invented that is a times 
more productive for every factor mix.“ At time the new technology 

is first brought into use at a level comprising « per cent of total output. 
The lag between invention and introduction, 0, may differ across coun¬ 
tries. After time to+6 productivity will be: 


(IS) 





In the formulation above, the subscript (1) refers to the old technology 
and the subscript (2) to the new technology.^® For heuristic reasons, and 
to link the model of this section with the empirical analysis of Section 
III, I shall call the new subsector “modem” and the old subsector 
“craft.” The use of the subscript for factor prices indicates that factor 
prices may differ for firms using the two technologies, although they are 
assumed equal initially.®* 

Unit costs for the two technologies will be: 


(16) 


Cl = hi{wi, fi) 


Ct = hi(w2, r2) 


h(^s, rj) 

a 


« The assumption that the new technology is neutrally better than the old is very bother¬ 
some. For a number of reasons I would like to assume that the new technology is capital using 
relative to the old, but this proves more complex mathematically. 

Even more important, I would like to be able to introduce a “learning’^ phenomenon, with 
the necessity for time elapsing or experience accumulating before the pri^uctivity advantages 
of the new technology are fully realized. For an example of a possible treatment see the appen¬ 
dix to [13]. But again, for this preliminary explanation, the costs of added complexity seem too 
hi^. 

^ The intra-manufacturing dualism model obviously has a kinship witii the Ranis-Fei agri¬ 
cultural-manufacturing dualism model [15]. Houthakker has an interesting distribution of 
jdrms model in which, like in the present one, looking at the aggregate obscures what is really 
going on [6]. 

*0 Equation (15) would appear to introduce a logical inconsistency into the model, for the 
g(-) expresaon assumes perfect and competitive factor maikets, and equation (18) explicitly 
denies it. As with the oversimplifications of this preliminary model, this can be remedied, but 
with an undesirable increase in complexity. Instead the apparent inconsistency will be resolved 
by^assuming that while the factor market is not perfect between the two classes of firms, it is 
perfect within each class. 
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is a linear homogeneous function of factor prices.®^ It is assumed 
that, initially, price is equal to Ci, and hence exceeds unit cost using 
modem technology. 

Instead of assuming fuU equilibrium throughout the diffusion process, 
assume rather that the system moves toward equilibrium. Let the rate 
of expansion (or contraction) of output from a particular technology be 
proportional to unit profits (or losses). 

(17) (|)^-XlP.,)1 X>0 

Qi Q 2 — Q 

Assume that profitable (and expanding) firms have to pay more for their 
factors than firms breaking even or losing money (and hence declining). 
Without specifying at the moment the relative (dynamic) elasticities of 
supply of the two factors, let the cost equations be: 


(18) 


hi{w{, n) = hi{'S), f) + b{P — hi(w, f)) 

0 < J.< 1 


where Hb and f are the factor prices firms just breaking even have to pay, 
and b is, in a sense, a “sharing” factor det«mining the split of rents be¬ 
tween profits and factor payments. There may or may not be a trend in 
w, f. Like 0, X and b may (Mer across countries. 

Finally, let the demand equation be: 

(la) P = P(0 P' < 0 

As we shall see, either a positive trend in factor prices or a downward 
sloping demand curve provides the required squeeze on the profitability 
of “craft technology.” 

It is easy to see that in the new equilibrium (Q/L) equals (Q/L)*, P 
equals hiiw, f)/a, and craft technology is completely eliminated. If w 
and f change, this too, of course, would be reflected, in the new equili¬ 
brium. In any case real factor returns, in terms of the good in question, 
will be higher in the new equilibrium. All this is obvious. 

What is interesting about the model is what it tells us about the path 
to the new equilibrium, and characteristics of the industry along the 
path. 

The relative importance of the craft and modem technology will be 


^ A linear homogeneous production function plus cost minimization imply a cost function 
linear homogeneous in factor prices. 
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changing as follows:^ 


(19) 



= X(1 - b) 



f) 


The rate of growth of Qi relative to Qi will be greater, the greater is X, 
the smaller is b (the sharing factor), and the greater the eflftciency ad¬ 
vantage of new technology over old. If we assumed no change in w and f 
and plotted Qi/Q over time the curve would be S shaped; specifically, it 
would be a logistic. 



All these conclusions are consistent with what we know about diffusion 
patterns.® 

As the diffusion process proceeds, productivity wiU be rising. If we as¬ 
sume that profitable firms pay either the same factor prices or more for 
both factors in the same proportion, then noting that |:(-) is homogene¬ 
ous of degree zero, the productivity equation has the simple form:“ 

(15a) l = 


- X [(1 - b)h(.T. o) - (1 - b) 


** For asluvey see Nelson, Peck, and Kalachek [12, Ch. 5 ]. Equation (20) is derived once one 
notes that 


n 


02 

Q 


1 




Y “ g(wi, n) Y + ag<W 2 , rt) Y 


But if then f (k/,*, ?)• Noting that LilL^ X-^Lt/L equation (ISa) follows. 
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But under these assumptions, since Qs/Q is a logistic so is L^jL^ There¬ 
fore the time path of productivity will also be a (shifted upwards) logis¬ 
tic with slow growth initially, then acceleration, and finally a slowing 
down of the rate of productivity growth as new technology becomes 
dominant. And under these assumptions productivity growth would be 
strictly due to growrth of total factor productivity. With a constant ib 
and f ,and the same factor price ratios facing both groups of firms, there 
would be no change at all in the industry capital-labor ratio. 

More realistic assumptions about the factor cost adjustment equa¬ 
tions blur the neatness of the above result. For example, it seems reason¬ 
able to assume that while the expanding (and profitable) firms have to 
pay more for labor, they may have no disadvantage at all relative to less 
profitable firms in gaining access to capital. In this case firms employing 
new technology would have a labor productivity differential over firms 
using the older technology that exceeds a, reflecting the higher wage to 
interest rate ratio they face. In this case, of course, the productivity 
growth equation is much more complicated, nor can it any longer be 
assumed that L%fL and Q,%IQ, move in lock step. But the simpler result is 
quite suggestive. 

The diffusion period would be marked by a high capital share, where 
the returns to capital are defined to include quasi rents, as well as inter¬ 
est, During the diffusion process positive quasi rents would be made by 
the modem subsector (and pulling its expansion), negative quasi rents 
by the craft subsector (and stimulating its contraction), but the former 
would outweigh the latter. Letting r stand for the average interest rate, 
capital’s share would be:** 



(using 16 ) 
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( 21 ) 



0/Q 

PX 


Notice that quasi rents (the second term of equation 21) will be largest 
when output growth is most rapid, and will be negatively related to X. 

Thus far I have assiuned that f and w do not change. It is interesting 
to augment the model with a (admittedly somewhat ad hoc) mechanism 
that would generate a change. Assume, as earlier, that capital markets 
are more perfect tha n labor markets, but now assume in addition that 
there is a ratchet effect in the labor market. Workers entering the mod¬ 
ern subsector are able to force up w, as well as receive wages temporarily 
higher than iv. This could be the result of an increase in net demand for 
labor by the industry generally (which would occur if the product de¬ 
mand curve were elastic), or the formation of strong unions perhaps 
backed by government legislation, or both. Note that the high quasi 
rents of the modem subsector, during the diffusion process, provide 
room for this to occur without causing losses, although, of course, the re¬ 
sult would be a smaller growth of output and decline of price over the 
diffusion period. Note also (from equation [19]) that such a process 
would actually speed up diffusion by putting more pressure on the craft 
subsector.®^ Thus one might assume 


( 22 ) 


d / rK\ 

—w = z(Ss -) Z'>0 

it \ PQ/ 


If we assume that f does not change, this mechanism will induce a rise 
in the capital-labor ratio. The resulting increase in output per worker 
would augment that due to growth of total factor productivity. But the 
growth in the capital-labor ratio would itself be the result of the dy¬ 
namics of the diffusion process. 

The above model is highly overamplified and in many ways mis- 
specified.*® However, it does seem to capture the spirit of a diffusion 


rig (P - Ci)Qi/Q + (P - C^Qt/Q 

p 

Qi/Q+^t/Qt Qt/Q 

* p^ 

(from 17) 

^ tK <i/Q 
"" FQ^ Fk 

” Tlxus in the modd the sometimes allied phenomenon that an increase in factor costs 
stimulates more rapid diffudon obtains. See Habakkuk [5] for example. 

^ First, as mentioned earlier, the assumption that new technology is neutrally better than 
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point of view with respect to international productivity differences, and 
it certainly generates some interesting implications regarding differ¬ 
ences between less and more developed coimtries. 

Consider two countries that long ago had roughly equal output per 
worker and factor prices. Now one is “highly developed” in the sense 
that the diffusion process started a long time ago (6 is small) and is com¬ 
plete or nearly complete (large X, small b), the other “under developed” 
in that the (Musion process started only recently (large 0) and which is 
characterized by a small X and a large b. Assume the product is traded 
internationally and world prices obtained in both countries, and that f is 
roughly the same in both countries because of international capital 
mobility. Productivity per worker would be higher in the more devel¬ 
oped country. So would be ib and the capital-labor ratio. Part of the 
productivity and wage difference would reflect the higher capital-labor 
ratio, but llie difference would be greater than the capital-labor ratio 
difference could explain and this would show up when the factor price 
frontier was considered. K the elasticity of substitution between capital 
and labor was not greater than one, the wage share would be higher in 
the more developed countries. An econometridan fitting a CES would 
ascribe the reason to be a less than unitary elastidty of substitution, but 
a large share of the difference would not be due to that but to the exis¬ 
tence of large quasi rents in the less developed country. If one disaggre- 


old is very bothersome. There Is oonaderable reason to believe that tedbnology invented in the 
high-wage countries is labor saving. Perhaps this could be handled by having the shift factor be 
a function of factor prices, thus a(io/r),oc'>0. This would imply (as seems reasonable) that new 
tedmdogy has less of a cost-saving advnatage in low-wage than high-wage countries. In addi¬ 
tion, one would like to incorporate some kind of a learning function. 

Second, the assumption (implidt) of independent national markets should be relaxed. One 
effect oi some countries introducing the new technology earlier may be to exert downward pres¬ 
sure on price in the other countri^ as weU. Ths modification, perhaps, could be handled by 
introduemg a shift facto to the demand curve. 

Third, the assumption of the same X for expanding and declining firms, or more generally that 
of a ^^rtionaL” adjustment mechanism should be dropped and replaced by a more sophisti¬ 
cated rehtdonsbip. 

Fourth, for many purposes one would want to dre^ the assumption of just two competing 
technology and condder a steady fiow of new tech^ogy. Fonnally this is not hard to do. 
But the resulting complication of the modd appears to make drawing of diarp implications 
difficult. 

Fifth, the model would be significantiy enii^ed by a more explicit modding facto market, 
in particular, analyds of the determinants of w and r. One might want to rdate movements in 
w to shifts in demand for labor rdative to suppb^ domestically, and perhaps, assume r is con¬ 
stant and equal In old countries refiecting international capitd mobility. But if one were to go 
in this direction one would have to be more ezpHcit about the factor demand implications of 
the profit pull adjustment equation (17). Ftol»bly one would want to pose equation (17) ez- 
plidtly in tenns of incrementai dems^ for factors as a function of differences betweoi thdr 
marginal value product and their price. Tbb, as the modification above, seiiondy complicates 
the modd. 
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gated, one "would find that a key factor expla inin g the producti"vity 
differentials would be the existence in the less developed countries of a 
large subsector of firms using older technology, which had been largely 
eliminated in the more developed countries. One also would find a 
“dual” wage structure in the less developed country. 

In short, the model seems capable of explaining quite easily certain 
phenomena that the neoclassical model has trouble with. It also gene¬ 
rates some other specific implications of considerable interest. 

III. A Colombian-VS. Comparison 

The ideas presented in the preceding section can be made more con¬ 
crete, and evidence provided to support them, by examining in detail 
some of the differences between the United States and Colombia in value 
added per worker in manufacturing as a whole, and in the various two- 
digit manufacturing industries.®® 

As reported earlier, in 1964 labor producti"vity in Colombian industry 
averaged about one-quarter that of the United States. This was roughly 
the same ratio as obtained in 1958 and it "wiU be convenient to orient the 
discussion around 1958 data. The year 1958 pro'vides a vantage point 
from which one can look forward as well as backwards. Table 2 presents 
comparative data by industry. 

These are the kinds of observations the model discussed in Part I 
above purports to explain. But Table 2, which shows great variation in 
producti'vity among firms within an indxistiy—^particularly between 
large and small firms—suggests that the model is inapplicable. Its “rep¬ 
resentative firm” implication is clearly "violated. I want to argue that a 
diffusion, evolution point of "view is much more consistent "with the data. 
And the relatively simply “two technologies” version can carry one 
pretty far.*® 

Colombia’s recent economic history certainly reads as if it was gen¬ 
erated by a “two technology” diffusion process. With the exception of a 
few industries (textile mill products and certain parts of the food pro¬ 
cessing industry) Colombia’s adoption of modem technology did not 
really begin until after World War II. This did not mean that Colombia 
had no firms in other industries. In 1944 about 135,000 people were em¬ 
ployed in Colombian industry, and there were a number of firms in al¬ 
most all industries.® However, it would appear that most of these firms 
were craft or semi-craft, producing for a local or regional market and 

^ For 2 . more complete anal}^ see Ndson [13], 

" The following presentation should be dearly recognized as an attempt to establish the 
reasonableness and heuristic utility of apoint of view, without ddng vidence to the data, rather 
than an unbiased weighing d evidence pro and ccm. 

^ See United Nations [20]. 
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protected by high transport cost and the absence of a modem distribu¬ 
tion system generally. In the early postwar period many factors, includ¬ 
ing the improvement in transport, the import shortage experience of 
World War II, and the ready availability of foreign exchange due to 
good coffee prices, increased the perceived profitability of establishing 
modem industry. The resulting wave of industrialization was superim¬ 
posed upon the traditional stmcture of craft industry.® 

By the mid-1950s, when coffee prices broke and industrial growth 
slowed until it was rrfueled by foreign credit, most Colombian industries 
contained two roughly separable groups of firms. One group, generally 
newcomers or old firms t^t had transformed themselves, consisted of 
firms that were roughly similar to typical firms in the same industry in 
more devdoped countries—somewhat smaller, with somewhat lower 
value added per worker, capital per worker, and labor quality—but us¬ 
ing roughly ^e same kind of technology and recognizable as the same 
kind of animal. The other group was composed of the traditional small 
craft firms using significantly less in the way of modem equipment, and 
quite different (and less related to formal education) skills, and creating 
a far lower value added per worker. To a considerable degree these two 
groups differed in terms of their product. Within the so-called metal prod¬ 
ucts industry the craft firms produced pots and pans, the more modem 
firms produced some parts for and assembled washing machines and 
refrigerators. But in many cases there was more direct competition. 
Craft firms produced shoes and fmniture largely by hand or with simple 
power tools; modem firms produced similar products using much more 
power equipment and mass production organization of work. But in 
either case, both craft firms and more modem firms were included in al¬ 
most every two- or three-digit industry, and it is the differences across 
coimtries at the two- or three-digit level that so much recent research 
has sought to explain.® 

In part the survival of a significant craft sector in Colombia, but not 
in a more developed country, can be explained by neoclassical considera¬ 
tions. The differences between modem and craft technology do not ap¬ 
pear to be neutral; the former is much more requiring of capital and 
skilled labor than the latter. Thus, craft technology is economically 
more viable in a country where unskilled and uneducated workers are 
cheap relative to educated workers and capital. 

But a good part of the explanation seems con^tent with the *‘dif- 
fusion” model rather than the neoclassical model. The late start is dear. 

For a discussion of the industrialfaitlon process in the eady and inid-1950s, see United 
Nations [19], and Currie [2]. 

*3 See C. Blaz-Alejandro [4] ,and Staley and Morse [18], for evidence of dualism in other 
less devdoped countries. 



Tabis 2—^Value Added iek Wobkes by Fibm Size and Indosiky, United States and Couihbia, 1958* 

(iiil958$UJS.) 
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Basic metals 

Metal products 

Machinery, excl. elec. 
Electrical machinery 
Transportation equipment 
Other 
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Shortages of skilled managers and technicians clearly limited the pace of 
the adoption process after it started out, and as vre shall see, at least 
after the mid-1960s, adoption of modem technology was limited by 
foreign exchange.®* Particularly where markets were protected from 
foreign competition by restrictions or transport costs, there was room in 
domestic demand for craft firms to survive. Finally, survival was facili¬ 
tated by factor market imperfections. Minimum wage legislation and 
labor union organization kept wages high in the modem subsector, but 
did not extend effectivdy to small firms. Typically wage rates in large 
firms in an industry were three times or more those in small ones; thus 
small craft firms had a significant labor cost advantage.*® 

Let us consider various empirical implications of the dualism model. 
First, differences in value added per worker between the countries 
should be a function of the relative size (as measured by per cent of em¬ 
ployment) of the craft subsector in Colombia. Second, reasonably well- 
managed firms using modem technology should be earning a very high 
rate of return, even when paying wage rates significantly higher than the 
average in Colombia (but far less than in the United States). Third, the 
situation in Colombia shoxild be in flux; the modem sector should be ex¬ 
panding relative to the craft sector and driving it out of business in some 
fields. 

To test any of these implications it of course is necessary to identify 
the craft and modem subsectors. It is reasonable that to a fcst approxi¬ 
mation craft firms tend to be small and modem firms tend to be large in 
Colombian industry. Thus there should be much greater differences in 
value added per worker between small firms and large in Colombia than 
in the United States where, presumably, the craft sector is much less 
significant in relative size even among small firms. Table 2 presents the 
data for 1958. Data for 1964 will be presented later. Notice that in the 
United States, with the striking exception of the tobacco products in¬ 
dustry (where the giant firms are highly mechanized cigarette companies 
and the smaller firms cigar manufacturers), while value added per 
worker is positively related to aze, value added per worker in the giants 
is seldom more than 50 per cent larger than in the smaller firms. In 
Colombia, on the other hand, the difference in value added per worker 
between large and small firms tended to be substantial except in those 
industries, like lumber, where even the large firms had very low pro¬ 
ductivity suggesting they too were “craft.” Thus the association of craft 


^ For a more complete discussloii, see Nelson [13]. 

“ See Nelson [13] for data. The association of “large” with modem and “small” with craft 
will be justilhed later. 
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Table 3—Ratio or Colombian Value Added per Wobeer to U.S. Value 
Added per Worker, by Industry and Firm Size, 1958 


Finn size (emplo 3 rees) 


inausny 

Average 

1-9 

10-19 

2(M:9 

50-99 

100-199^ 

1 200+» 

Food** 

.28 

.12 

.15 

.25 

.30 

.52 

.33 

Tobacco 

.43 

.09 

.19 

.14 

.47 

1.65 

.91 

Textiles 

.37 

.06 

.18 

.18 

.25 

.26 

.42 

Clothing & 
footwear 

.16 

.07 

.10 

.13 

.18 

.22 

.29 

Lumber 

.16 

.19 

.19 

.18 

.14 

.11 

.18 

Furniture 

.13 

.12 

.11 

.13 

.15 

.16 

.21 

Paper & paper 
products 

.19 

.15 

.27 

.26 

.19 

.09 

.27 

Printing 

Chemicals 

.15 

.11 

.10 

.19 

.21 

.14 

.18 

.17 

.15 

.13 

.21 

.19 

.20 

.20 

Petroleum 

.47 

.28 

.29 

.22 

.00 

.00 

.52 

Rubber & 
rubber prod. 

1 

.23 ' 

.13 

.19 

.16 

.18 

.00 

.23 

Leather 

products 

.25 

.12 

.17 

.19 

.15 

.20 

.45 

Mboerals, 

non-metallic 

.13 

.07 

.08 1 

.10 ! 

.14 

.11 

.20 

Basic metals 

.18 

.13 

.33 

.27 

.12 

.24 

.18 

Metal products 

.15 

.10 

.11 

.17 

.15 

.14 

.25 

Machinery, 
exd. elec. 

.13 

.09 

.11 ; 

.13 

.12 

.00 

.21 

Electrical 

machinery 

.21 

1 

i 

.12 1 

.13 

.21 

.29 

.20 

.29 

Transportation 

equipment 

.10 

.10 1 

.12 

.13 

.13 

.12 

.10 


« U.S. groups are actually 100-249 and 250 and up. 

^ U.S. includes food and kindred products; Colombia, food and beverage industries com¬ 
bined. 

Source: Table 4. 


with small and large with modem seems roughly valid, but not always 
S0.3® 

To permit testing of the first implication, Table 3 presents value 
added per worker in Colombia as a fraction of that in the United States 
by industry and by firm size within an industry. Notice how much 
closer the large Colombian firms were to their U.S. counterparts in terms 
of value added per worker than were the small Colombian firms. In in¬ 
dustries where value added per worker in Colombia was a relativdy 

" Consdence (as smoked out by Richard Cooper) requires the mention of another inteipre- 
tation. The large firms in an industry tend to be able to get strong effective protection for thdbr 
products, hence charge very high prices, and their hig^ value added per worker largdy reflects 
monopoly rents. 
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large percentage of that in the United States, two conditions tended to 
hold. First, the ratio was .4 or greater for lai^e firms (suggesting similar 
technology). Second, emplo 3 rment in these firms comprised a large share 
of total emplo 3 Tnent (see Table 4). Where Colombian value added per 
worker was small as a fraction of that in the United States, the large 
Colombian firms did poorly relative to U.S. finns (suggesting that many 
of them were not using modem technology), or emplo 3 unent in large 
fiirms was a small fraction of the total in the industry, or both.*^ 

Regarding the second implication, interviews with accotmtants sug¬ 
gest that after-tax (and adjusted for inflation) rates of net return on 
capital of 30 per cent or more are typical for large firms. Colombia may 
be one less developed country where the average rate of return on capital 
in manufacturing is higher than in the developed countries, but it is 
dear that the average rate of return is significantly lower than the rate 
of return in large firms. 

A high rate of return in the large modem firms, together with access to 
credit at reasonable terms (which seems the case when there is not a 
balance-of-pa 3 unents squeeze) would provide a strong inducemait for the 
modem manufacturing sector to expand—the third implication of the 
dualism model. As mentioned earlier, the fall in export earnings greatly 
slowed Colombian manufacturing growth in the mid 19S0s. By 1958, 
however, various loans permitted a new surge of intermediate and 
capital goods imports and industrial growth. The pattern of post-1958 
growth is revealing. Firms of over 200 employees, which in 1958 ac¬ 
counted for about 35 per cent of employment, accounted for over 65 
per cent of the increase in employment achieved by the manufacturing 
sector as a whole between 1958 and 1964. They accounted for roughly 
the same percentage of the increase in value added. These very large 
firms, together with those in the 100-200 employee range, accounted for 
about 75 per cent of the growth in output and emplo 3 rment over the 
1958-1964 period.** 

At the same tune there was a significant relative decline in employ¬ 
ment in small firms. As employment in firms of over 200 expanded from 
35 to 40 per cent of the total, employment in firms of under 50 fell from 
41 to 35 per cent. As the percentage of value added in large firms in¬ 
creased from 49 to 54, that in small firms decreased from 23 to 17.*® 

*1 Again, tibeie is the alteraadve inteipietalion of diffeting degrees of protection. 

** Obviously there are two phenomena at woik here—entry of new large firms and expansion 
of existing ones, and the expansion of firms that initiany were middle size into the large 
firm class. The discuMion above assumes that the first is the dominant phenomenon. Whfie I 
cannot prove thi^ various pieces of evidence sr^port that thesis. 

^ Again, the inteipzetation is that the percentage did not decline because the Ar nali firms 
grew out of thdi initial size dass^ 



Tabi^: 4— Distribution or Colombian Labor Force by Firm Size, 19S8 and 1964 

(per cent of totals) 
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Table 4 shows that these phenomena were pervasive. In most Colom¬ 
bian industries there was a significant increase in the percentage of 
emplo 3 mient accounted for by large firms, and a decrease in small firms. 
The phenomena were particularly apparent in industries like metal pro¬ 
ducts, where growth of output and employment were particularly great 
and the percentage of emplo 3 nnent in large firms initially was quite 
small. 

Not only were the bulk of emplo 3 anent and output increases over the 
period accounted for by the large fiirms, but roughly one-fifth of the in¬ 
crease in value added per worker achieved over the period was the result 
of a shift in the composition of the work force toward the higher pro¬ 
ductivity (larger) firms and away from the small craft firms. The shift 
was a particularly important contributor to productivity growth in the 
food processing industry (about 30 per cent), tobacco products (25 per 
cent), lumber and wood products (productivity would have fallen with¬ 
out the shift), furniture (35 per cent), paper (35 per cent), chemicals 
(most of the total), nonmetaUic minerals (30 per cent), and metal pro¬ 
ducts (more than half). 

In addition, productivity growth in the large (greater than 100 em¬ 
ployees) and medium-sized (50 to 100) firms tended to be significantly 
greater than in the small firms; indeed, productivity in the smallest 
firms would appear to have declined over the period. Thus the pro¬ 
ductivity gap between large and small firms actually widened. While 
this breaks from the dualism model narrowly conceived, it is roughly 
what one might expect in a more complete andysis. Productivity growth 
in the large and medium size firms probably reflects three factors—a 
growing percentage of these firms using modem technology, a growth of 
experience in operation both by management and labor, and the incor¬ 
poration of more modem and/or more equipment per worker in the al¬ 
ready modernized firms. In contrast, craft technology and productivity 
tend to be static. 

Most of the surge of expansion of emplo 3 mient in manufacturing and 
in the large firm subsector occurred between 1958 and 1962. During this 
period, when employment growth in manufacturing averaged over 3 per 
cent a year, finns of over 100 employees accounted for better than 90 
per cent of the total increase. Emplo 3 rment in firms of under 20 workers 
actually fell. Since 1962 there has been a significant decline in the rate of 
growth of mantifacturing employmait, which averaged only about 1.5 
per cent a year in the 1962-64 period and probably has not risen since. 
To a conriderable degree this has been the result of a drastic decline in 
the rate of employment growth in huge firms, which fell from about 5 
per cent a year to about 1.5 per cent. At the same time employment in 
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the smallest finos began to expand again. During the 1961-66 period 
there would appear to have been a significant rise in urban unemploy¬ 
ment, suggesting that in considerable part the resurgence of small craft 
firms reflects the desperate effort of people to find any kind of work. 

The basic reason would appear to be the balance-of-payments bind 
that again closed in on Colombia after 1961, and consequent stopping 
of the growth of capital goods imports to permit the expansion of the 
modem sector. Analysis of these developments is beyond the scope of 
this paper. However the effects are strikingly in accord with the model. 
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PRODUCTION AND TRADE WITH TWO FACTORS AND 

THREE GOODS 

By Jaues R. Melvin* 

It has long been recognized that in general equilibrium situations 
where the number of goods exceeds the number of factors of production, 
the production possibility surface will not be strictly convex, and in 
general there will be an infinite number of production configurations 
consistent with any price ratio that allows the production of all goods. 
As P. A. Samuelson pointed out in 1953, when the number of commodi¬ 
ties exceeds the number of factors, .. there will necessarily be flat 
planes and straight lines on the convex locus; and as with Ricardo, 
there will not be a unique tangency when the international trading ratio 
is exactly equal to one of these constant-cost ratios” [5, p. 7]. J. E. 
Meade [4], in his discussion of J. Tinbergen’s paper [7], discusses this 
case in connection with the factor price equalization theorem. Meade 
seems to have been the first to recognize the nature of the indeterminacy 
that exists in the three-product, two-factor case. More recently W. P. 
Travis [8, pp. 140-43] has discussed the two-factor, three-good case and 
he has shown diagrammaticaJly and algebraically that there will be an 
indeterminacy in production if aU three goods are produced. However, 
while this linearity feature of the production surface when there are 
more goods than factors has been recognized, a method of geometrically 
constructing these production surfaces has not been suggested, nor have 
the implications of these production sets for international trade been 
clearly spelled out. 

The ii1 t.iTna. tft object of this paper is to examine some of the wdl- 
known trade propositions for the case where there are two factors and 
three goods. Before doing so, however, we will present a method of 
geometrically deriving the production posability surface, and in so do¬ 
ing some interesting properties of production possibility surfaces of this 
kind will become evident. 

I. TIk Proiauiion Possibility Surface 

We assume that there are three goods, the quantities of which we re¬ 
present by Xi, and Xs, and two factors, labor and capital, the quanti¬ 
ties of which are represented by L and K. We can write the production 
functions as: 

* The author is associate professor of economica at the Uuiveraty of Western Ontario, 
London, Canada. He wishes to thank John Chipznan and a referee for helpful suggestions on 
earlier drafts. 
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( 1 ) Xi^MKuLi)-, 

( 2 ) Xi=MKi,Uy, 

(3) Xz=MKt,L»). 

We assume that the total amounts of capital and labor are fixed at 5 
and X respectively, so that 

(4) + £, + L, = Z, 
and 

(5) Ki + K2+Kt = T. 

The production ftmctions/i,/a, and/a are assumed to be homogeneous of 
the first degree,^ and each is assumed to have continuous first and second 
partial derivatives everywhere. 

In the two-factor, two-good case, the usual method of demonstra ting 
the shape of the production possibility curve is to begin with the iso¬ 
quant maps for the two goods, construct an Edgeworth Box, and then 
argue that to each point on the efficiency locus there corresponds a point 
on the production possibility curve. If the efficiency locus is not linear, 
then the production possibility curve will have the usual concave-to- 
the-origin shape.® For the case where we have two factors and three 
goods, while we still have a well-defined Edgeworth Box showing the 
total available quantities of labor and capital, we now have to fit three 
commodities into this box. Fortunately this can be done in a fairly 
straightforward way. 

In Figure 1 we have drawn the factor endowment box for some arbi¬ 
trarily chosen fixed amounts of capital and labor. With O' as the origin 
for the first commodity, we let XJ be some arbitrary quantity of this com¬ 
modity, and define the corresponding isoquant as (1^). This isoquant is 
shown in Figure 1. Now suppose we choose some arbitrary feasible point 
A on this isoquant and assume that production takes place at this point. 
This being the case, the amounts of capital and labor available for the 
production of the second and third commodities are represented by the 
box with comers A and O", Now if we consider A as the origin for the 
production of commodity 2, and O" as the origin for the production of 
commodity 3, the efficiency locus between these two commodities can be 
constmcted in the usual way. The curve ABO" represents such a locus. 

If production of commodity 1 is actually to take place at A, then the 
factor price ratio, ?e?/r, must be equal to the slope of the isoquant (X?) at 

' That is, each omunodity is produced under constant returns to scale. 

“ For an ingenious method of directly relating the efficiency locus and the production possi¬ 
bility curve, seeX. M. Savosnick [6]. 
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A. Now consider the production of commodities 2 and 3. For these 
commodities to be produced in conjunction with the production of of 
commodity 1 at ^ we must be able to find a point such as B on the locus 
ABOf' suci that the factor price ratio at this point is equal to the factor 
price ratio aX A. TiB represents such a point, then we have found a point 
on the three-dimensional production possibility surface. That is, the 
quantities produced of commodities 1, 2 and 3 which correspond to the 
distances O'A, AB and 0"B respectively, give a point on the three- 
dimensional production possibility surface, and corresponding to this 
point there exists a configuration of output price ratios which would sus¬ 
tain production at this point. 

Before proceeding several comments seem to be in order. First, there 
may be no point B such that the factor price ratio at B is equal to the 
factor price ratio at .4. In other words, the production of X\ of com¬ 
modity 1 with the qtianUties cf capital and labor implied by point A need 
not be consistent with any point on the production possibility surface. 
Of course for fome point on (^) there will be quantities of commodities 
2 and 3 which will give a point on the production possibility surface. 
Second, if there exists a B, this point will be unique. This follows from 
the fact that since all production fimctions are homogeneous of the first 
d^ee, wjr increases monotonically and continuously as we move from 
A to along the efiiciency locus. Third, B could correspond to 41, in 
which case only commodities 1 and 3 would be produced, or B could 
correspond to in which case only commodities 1 and 2 would be pro- 





1252 


TEE AMERICAN ECONOMIC REVIEW 


duced.® Fourth, observe that Figure 1 is symmetrical in the sense that if 
we had begun by choosing point 5 on an isoquant for commodity 3 we 
would have derived point A . Thus if we were to consider the factor box 
for commodities 1 and 2 with comers O' and B, the e£Biciency locus would 
go through A, 

Now suppose we consider some other point on such as A'. Corre¬ 
sponding to this point there will be a new w/r and there may or may not 
exist a B* on the new efficiency locus where the factor price ratio is the 
same as it is at A'. If such a point exists then we have found another 


K 



point on the production possibility surface. Certainly for a judicious 
choice of A’ such a point will exist, and there will in general be an in¬ 
finite number of such “judicious” choices, and correspon ding to each 
there will be a distinct configuration of output price ratios.* But while 
we have shown the existence of an infini te number of production points, 
we have not yet told the whole story, for so far we have restricted our 
attention to the quantity of the first commodity. We now want to 
consider what happens when we vary the production of commodity 1. 

Figure 2 reproduces Figure 1 but omits the isoquant and the efficiency 
locus. Now suppose we increase the production of commodity 1 to Ai, 
some point further out on the factor proportions ray CyA . Now since the 

* For eram^eB would ccnndde with A with O' and O" the oii^ns for the first and third 
commodities respectively, the ^Sdem^ locus for these two commodities goes through A . 

* The fact that each ocnfigaratioii of output price ratios will be distinct follows from the &ct 
that each pmnt on implies difi^rent factor prices and, with goods difiering in factor in¬ 
tensities, dierefote (Merent commodiQr prices. 
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production functions are homogeneous of the first degree, the factor 
price ratio at is the same as the one at A, and consequently the point 
Bi (found in the same way as B was found) will lie on C/'B, Furthermore, 
production in the second industry will take place on the same ray from 
the origin as in the initial situation (since to each ray there corresponds a 
unique factor price ratio) and consequently AiBi must be parallel to 
AB. Thus if the output configurations corresponding to points A and B 
give us a point on the production possibility surface, so must the output 
configmation which corresponds to the points Ai and Si, and further¬ 
more, since no marginal conditions are disturbed in moving from A to 
Ai, the factor price ratio and the configuration of output price ratios will 
be the same for both production points. Of course the same is true for 
any Ai (as long as the correspondOng Bi remains within the factor box) 
and thus there are an infinite number of output configurations all of which 
are consistent with a single factor price ratio and a single configuration of 
output price ratios. The limiting cases occur when Bi is coincident with 
0", and when .4i is coincident with O'.® In the former only the first and 
second commodities are produced, while in the latter, only the second 
and third commodities are produced. 

AH output configurations which are possible for the single w/r as¬ 
sumed in Figure 2 can be represented in the three-dimensional commod¬ 
ity space represented in Figure 3. First consider the output configura¬ 
tion for the case where Bx coincides with 0". Certain quantities of the 
first and second commodities will be produced, and these are represented 
by the point E. Now let A coincide with (y. Only Xi and Xt will be pro¬ 
duced and this production point is represented by J. It is now dear that 
all other outputs from Figure 2 (for a sii^le factor price ratio) lie on the 
straight line joining J and H, for a small change in the output of the first 
commodity will always result in the same change in the outputs of 
commodities 2 and 3 no matter where we start, and this is just the def¬ 
inition of a straight line. Thus the straight line JE lies on the produc¬ 
tion possibility surface, and aH production points on that line are con¬ 
sistent with the same w/r and with the same configuration of output 
price ratios. Now by changing the initial choice of A, and thus w/r, the 
above procedure can be repeated, and in this way all possible production 
points can be traced out. The production possibility surface, then, is 
completdy described by straight lines and can be considered to be a part 
of the surface of some cone or cylinder.* Such a production surface is 

s By ‘Uniting cases” we refer to the pdnts beyond which production cannot be changed 
without change the factor price ratio. Note that the limiting cases described here depend on 
the implicit assumptions made about the rdative factor intensities of the three industries, that 
is, on &e relative ^opes of O'il, AB and 

* A question of some interest is whether the surface of Figure 3 is part of a cylinder as Travis 
[8, p. 142] has suggested, or part of a cone. If the surface is a cylinder then all lines such as 
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shown in Figure 3. Observe that in each coordinate plane the set of 
possible production points is strictly convex. 

Since we want to say something about trade, we must introduce a 
second country. We will remain within the Heckscher-Ohlin framework 
by assuming that production functions in both countries are the same, 
and that the countries differ only in their factor endowments.^ Specifi¬ 
cally, we will assume that the only difference between the two countries 
is that the second coxmtry has more capital than the first. 

In Figure 4 the comers of the factor endowment box for the first 
country are O' and 0" and for the second country are 0^ and 0". Points 
A and B of Figure 4 are the same as the A and B of Figure 2. Now if we 
assume the same initial w/r for the second country as for the first, the 
factor proportions ray for the first commodity will have the same slope 
as O'A , i.e., can be represented as O'^A i in Figure 4. Similarly, the factor 
proportion rays for the second and third commodities will have the same 


JH and KL in Figure 3 must be parallel, or in other words no matter what initial w/r we choose, 
a given change in the output of one of the commodities must always result in the same change 
in the output of both the other commodities. Such a result is unlikely, and indeed it can be 
shown geometrically that arbitraiy choices of production functions will result in nonparailel 
defining lines. We must therefore conclude that in general the defining surface is a cone. 

’ Since we are so far concerned with only production conditions, we need make no explicit 
assumptions about demand. 
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slopes as those in the first country, and thus they can be represented by 
AiB and 0"B. We could now construct a diagram for coimtiy 2 similar 
to Figme 3, and we would get a line on the production surface similar to 
JH. Now while this line would clearly be in a different place in the three- 
dimensional commodity space, it would have the same slope as HJ. 
That this is true is dear from Figure 4, for an equal change in the output 
of the first commodity for both countries will clearly result in an equal 
change in the output of the other two commodities in both coimtries. Of 
course the condusions of the last paragraph hold for whatever initial 
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w/r we choose, and thus we arrive at the important condusion that the 
defining surfaces for the production possibility surfaces are independent 
of factor endowments and depend only on the choice of the production 
functions. In other words, with production functions the same, the two 
production possibility surfaces can be considered as pieces cut from the 
same cone but in different places.® As we shall see in the next section, 
this fact has important implications for trade between these two coun¬ 
tries. Important questions relating to the above analysis which we must 
at this time put aside concern the exact relationship between the pro- 

s This analysis has an interesting analogy in the two-factor, two-commodity cas^ for here 
we can consider all production postihility curves as bdng parts of the same curve production 
functions being assumed the same). In the two-good case^ however, there is a normalization 
problem whidi does not exist in the thiee-comm<^iy case. For example, if two countries differ 
<8ily in scale, then their production posdbility curves wQl differ only in scale, and thrai unless 
we adjust f<s scale, these two curves could not both be part of a single curve. Li the three-good 
case this problem does not exist, for to change scale we need only move doser to or farther away 
from the origin of the defining cone. 
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duction functions and the cone defining the production possibility sur¬ 
face, and in particular the position of the origin of this cone relative to 
the origin of the coordinate axes. 

II. The Factor Price Equalization Theorem 

Although the factor price equalization theorem has probably received 
more discussion in the last twenty years than any other economic 
theory, there still seems to be some confusion as to what happens when 
there are more goods than factors. Even in treatments of the simple two- 
factor, three-good case, the discussions almost always leave one with a 
feeling of mystery as to what has gone on, and worse, the analysis is 
sometimes incorrect. One of the major sources of difficulty seems to be 
the partial equilibrium tools which are often employed. The isoquant 
approach, wMe excellent for discussions of the two-factor, two-good 
case, must be used -vrith extreme care when we move to a three-com¬ 
modity model. We will illustrate the problems by referring to Mrs. A. H. 
Land’s article [3].® 

Mrs. Land argues that “Where there are more than « commodities (» 
bring the number of factors) free trade will lead each country to produce 

• As ve shall obsenr^ Mis. Land’s condudons for the two-factor, tbree-good case are incor- 
lect. Ffflr earlier, correct treatmsits see Meade [4] and Samudson [5]. The fact that these 
treatments prec^e Mrs. Land’s article tends to inificate how dowly the Meade-Samudsw le- 
snits have been absorbed by the international trade litmuture. The mathematical natnie of 
these two articles is perhaps a partial ezplanadon for this. For a recent Higniaginn of this prob¬ 
lem, but one that uses a somewhat di&oent t^pioach, see H. G. Johnson [2], 
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not more than » commodities, factor price equalization being achieved 
only between countries which happen to produce the same set of » 
commodities” [3, p. 140]. Mrs. Land reaches this conclusion with the 
following kind of argument. For the two-good, two-factor case, the equil¬ 
ibrium factor price ratio is the ratio which is simultaneously tangent to 
the unit-cost isoquants for both goods. Such a price ratio line is repre¬ 
sented by the line AB in Figure 5, where (Z?) and are the unit-cost 
isoquants for the first and second goods, respectively. Now suppose we 
add a third commodity, and add the coressponding unit-cost isoquant 
as (X 3 ) in Figure 5. Now in order for all three goods to be produced, the 
three isoquants would have to be tangent to the same factor price ratio 
line. In general, Mrs. Land argues, we would not expect (Xf) to be tan¬ 
gent to the line AB, and consequently only commochties 1 and 2 will be 
produced.^ 

Now of course it is certainly true that if we choose (Zj) arbitrarily it 
will not in general be tangent to the line AB. But the point is we are not 
at liberty to choose this isoquant arbitrarily, and we can in fact show 
that for each of the possible production points on a production possibil¬ 
ity surface such as the one shown in Figure 3, all three unit-cost iso¬ 
quants win be tangent to a common factor price ratio line.“ We can 
demonstrate this as follows. 

In Figure 6 we have a factor box for the two-commodity case where A 
is any point on the effidenqr locus, and where O' and 0" are the origms 

u Or commodities 2 and 3 could be produced. In any case tbe country will produce onJ^ two 
of the three goods. 

^ This excludes the boundary pdnts oi this surface, and if production takes place on a 
boundary, then the situation shown in figure 5 will be the expected one. 
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for the first and second commodities, respectively. The point A implies a 
particular factor price ratio, say w/r, and for this factor price ratio the 
factor-proportions rays for commodities 1 and 2 are O'A and 0"A, 
respectively. Now from O' we draw the factor-proportions ray for the 
second commodity. This ray is represented hy O'B and is parallel to 
AO^'. Along this Une all the isoquants for the second commodity have 
the slope w/r. We now want to know at what point along O'B we can 
locate the isoquant which represents the same total cost as the produc¬ 
tion of the quantity of commodity 1 produced at A. But the point we 
seek is obviously C, since the line w/r is a constant cost line. Thus the 
isoquants for the first and second commodities tangent to w/r at A and 
C represent the same total cost and consequently are just scaled-up 
versions of the unit-cost isoquants. Of course this same argument is true 
for any point A on the efiSciency locus, and we reach the not very sur¬ 
prising conclusion that for each point A on the efficiency locus, the imit- 
cost isoquants corresponding to that point will both be tangent to the 
factor price ratio line implied by the point A. 

We can now apply the above analysis to the three-commodity case 
shown in Figure 1. With A and O" as llie origins for the second and third 
commodities respectively, the unit-cost isoquants will both be tangent to 
the factor price ratio line having the dope of the one going through B. 
Now consider B and O' as the origins for the second and first commodi¬ 
ties respectively. As we argued earlier, A is on the efficiency locus and 
thus the imit-cost isoquants for commodities 1 and 2 will both be tan¬ 
gent to the factor price ratio line having the dope of the one going 
through A. But the factor price ratio line at A is the same as the one at 
B, and the output of the second commodity is the same whether mea¬ 
sured from .4 to B or from B to A, and thus the unit-cost isoquants for 
all three commodities are tangent to the same factor price ratio line. Of 
course the same is true for aU such points and thus all points on the 
three-dimensional production surface which allow positive production of 
all three goods correspond to dtuations where all three unit-cost iso¬ 
quants are tangent to the same factor price ratio line. 

The fact that each point on the production posdbility surface of 
Figure 3 which allows the production of all three goods corresponds to a 
dtuation in which the unit-cost isoquants for the three goods are tangent 
to the same factor price ratio line is certainly not a surprising result, for 
there is clearly no other situation in which the three goods could be pro¬ 
duced simultaneoudy. Neverthdess, this simple observation, taken in 
conjunction with the fact that in both countries the production posdbil¬ 
ity surfaces are segments of the same cone, allows us to draw some in¬ 
teresting condusions about the possibility of factor prices being equal¬ 
ized by trade. We will suppose that before trade both countries were 
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producing some of all three goods, and that the output price ratios were 
different in the two coimtries. Now when we allow trade, Mrs. Land 
claims that each country will produce at most two goods and that factor 
prices will be equalized only if both countries produce the same two 
goods. Now in general there is no reason to expect this result. As long as 
the production possibility surfaces “overlap” in the sense of having 
some set of the defining lines in common, there is a possibility that the 
final equilibrium price plane will be tangent to both surfaces, in which 
case both countries will (or at least could) produce aU three goods. Then 
as long as there is no factor intensity reversal, factor prices will be 
equalized.^ 

Of course the production possibility surface need not “overlap” in 
which case there will be specialization and factor prices will not be 
equalized.^ But this possibility is not unique to the three-commodity 
case. In the two-good, two-factor case, if the production posability 
curves do not have any points with a common dope, or in other words if 
there is no price ratio line which could be drawn tangent to both curves, 
then with free trade at least one country must specialize and factor 
prices will not be equal. In both the two-good and three-good cases, 
whether or not the production possibility surfaces “overlap” will de¬ 
pend on how different the factor endowments of the two countries are. 
There seems to be no reason to believe that “overlapping” is less likdy 
in one case than in the other. 

The above discussion indicates that there is no a priori reason for be¬ 
lieving that there is less likelihood of factor price equalization in the 
three-good, two-factor case than there is in the two-good, two-factor 
case. We are not suggesting, however, that factor price equalization 
should be regarded as the expected result, for it is quite possible that in 
equilibrium each country will spedalize in the production of two of the 
goods. Referring to Figure 3, the equilibrium price plane may be such 
that it touches the production possibility surface of one coimtry at a 
point such as J in the Xt, Xz coordinate plane, while in the other coimtry 
the same price plane touches the (different) production possibility sur¬ 
face at a point such as .?in the Xi, Xz coordinate plane. For such a case, 
using the isoquant approach, we would have a dtuation such as in Fig- 

** We Trill say more about tbe posatniity (ri factor inteaaty reversal presently. 

** It ^uld be stressed that when we say that two production posril^ty surfaces “overlap” 
we mean that they have at least one of the defining lines in common. The two surfaces in ques¬ 
tion need not actually have pdnts in common. In other words, if one country is much smaller 
than the other, the smaller one will he mudi nearer the or^jin of the cone and consequently the 
two production posritrilify surfa^ may not have pmnts in cmnmon. They may stQl have price 
ratio lines in common, however, winch is all we need. We riiould also observe that we are not 
suggesting that if the surfaces “ovedap,” factor prices will be equalized, only that if they do not, 
factor prices cannot be equalized. 
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ure 5 where one country produces the first and second commodities with 
factor prices equal to the slope ol AB while the other country produces 
the second and third commodities with factor prices equal to the slope of 
a line tangent to the two isoquants for these goods. 

It is perhaps worth noting that if we have specialization of the kind 
described above, then with reference to Figure 3, one country will pro¬ 
duce commodities 1 and 3 and the other coimtry will produce commodi¬ 
ties 2 and 3. Because of the way in which the surface is ruled it is not 
possible for one country to specialize in commodities 1 and 2 unless the 
other country also specializes in these same two goods, in which case 


K 



none of commodity 3 would be produced. The reason for this becomes 
dear when we observe from Figure 2 that commodity 3 is the intermedi¬ 
ate good with respect to factor intensities. In terms of Figure 5 one 
country wiE not produce only the two extreme commodities, goods 1 and 
3 in this case, unless they both do. 

We observed above that when all three goods are produced in both 
coimtiies, factor prices will be equalized as long as we do not have factor 
intensity reversal. We now want to observe that if aU three goods are 
produced by both coimtries, factor intensity reversal implies a situation 
such as the one shown in Figure 7. It is dear that such a situation is an 
extremdy spedal case, or as J. Chipman [1, p. 33] has suggested, must 
be regarded as a pathology. Thus if both countries produce all three 
goods, the possibility of factor intensity reversal can be ignored, and we 
can condude that factor prices will be equalized. 
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Of course we are not suggesting that in the three-good case factor in¬ 
tensity reversal cannot occur, for clearly we could have a reversal for 
two of the goods which would in no sense be pathological. But in such a 
case if the reversal were relevant, i.e., if the endowment ratios for the 
two countries were on opposite sides of the reversal ray, then at least 
one of the countries would produce only two goods and we would not 
expect factor price equalization in any case. Factor intensity reversal is 
pathological only if both countries produce all three goods, but then this 
is the only case in which factor price equalization is to be expected. 

Lest it be thought that in the above analysis we have been overly 
concerned with the production side, we must point out that the demand 
conditions are equally important in determining what the final equilib¬ 
rium win be. We have suggested that in certain cases it will be possible 
for factor prices to be equalized. Whether they will or not will depend 
on demand conditions. We have on occasion assumed that in the final 
equilibrium all three goods will be produced, and of course this is just an 
assumption about demand. Indeed we can never conclude that factor 
prices will be equalized without taking into account the factors on the 
demand side. 

III. A Fundamental Indeterminacy in Production 

The single most important factor in our discussion so far has been the 
nature of the production possibiliiy surface. In particular, importance 
has been attached to the fact that it is a ruled surface, or in other words 
a surface which can be completely described by straight lines. Insofar as 
we are concerned with determining the production and consumption 
point in autarky, this characteristic introduces no difi&culties, for in 
general we might expect there to be a unique equilibrium. For example, 
if the community can be assumed to have an aggregate utility function, 
then such an equilibrium would be defined by the point where some com¬ 
munity indifference surface is tangent to the production possibility sur¬ 
face. When trade is introduced the situation is different, however, and 
in general we can expect that there will be an indeterminacy in produc¬ 
tion. The nature of this indeterminacy can be seen more clearly by 
examining Figure 8. 

In Figure 8 the price plane ABC is assumed to be the final after-trade 
equilibrium price configuration. This price plane is tangent to the pro¬ 
duction surface along the line JH, and the final consumption point is 
assumed to be T, where T, of course, is on the plane ABC. For the second 
country we woidd have a similar situation. The price plane would be 
parallel to ABC and there would be a line J'H' parallel to JH, and a 
consumption point T\ Of course the relative positions of and T* 
will be the reverse of JH and T of Figure 8, and for trade to be balanced, 
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X, 



r' would have to be the same distance from J'H' as T is from JH but on 
the oppoate ade. 

To illustrate the process by which trade taJres place, imagine that we 
have constructed the situation for the second country and have then 
put the two diagrams together so that T corresponds to T' and the two 
price planes are coincident. Then J'M^ would be as in Figure 8 where 
r= T' is halfway between JH and J'H'. Before we proceed, observe that 
in combining the two diagrams, the price planes would not be expected 
to coincide exactly. They will in general be different sizes, and could be 
rdatively poationed in any way so long as they are coincident and their 
coordinate axes are parallel. 

Now in equilibrium both countries will consume at T, but where will 
they produce? In general there are an infinite number of possibilities, 
each of which, tmder the assumption of no transport costs, is equally 
likdy. These possibilities can be represented by lines through T which 
intersect both JH and J'H'. For example, consider the line STR. Both 
countries can consume at T if country 1 produces at 5 and country 2 
produces at R and they trade the bundle of commodities represented by 
TR and ST. Similarly if coimtry 1 produces at H and country 2 produces 
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at M they can both consume at T by trading, and of course there are an 
infinite number of other output configurations which are consistent 
with both countries consuming at T. Of course we cannot be sure which 
of these trading positions are possible until we know how the price plane 
for the second country relates to the price plane ABC. For example, if 
the price plane for coimtry 2 does not contain the point R, then country 
2 certainly could not produce at R. Or to put the matter in terms of 
country 1, country 1 can produce only between J and H, even though 
it is possible that the price plane for country 2 may be larger than the 
plane ACB, and thus could contain extensions of the line JH. 

The most important conclusion to be drawn from this discussion of in¬ 
determinacy is the fact that the indeterminacy in production, and thus 
in trade, is not just a quantitative matter, for the actual pattern of trade 
depends on which of the possible production configurations is chosen. 
For example, if country 1 produces at H and coimtry 2 at M, then 
country 1 will export commodities 1 and 2 and import commodity 3. If, 
however, country 1 produces at S and country 2 at R, then country 1 
will export commodity 3 and import commodities 1 and 2. Thus a priori 
we have no way of knowing whether the first country will export com¬ 
modities 1 and 2, or conunodity 3. 

This argument brings out a further interesting fact. In the last section 
we observed that with respect to factor intensities, commodity 3 is inter¬ 
mediate, and further reference to Figure 2 shows that commodity 1 is 
the capital-intensive commodity while commodity 2 is labor-intensive. 
Thus h all goods are traded, country 1 will either e:q)ort some of both the 
capital-intensive and labor-intensive commodities, commodities 1 and 2, 
or alternatively will export commodity 3, the intermediate good. Of 
course the same must be true for country 2; if all three goods are traded 
it win either export commodities 1 and 2 or commodity 3. Thus when all 
goods are traded, whichever country exports the labor-intensive good 
will also export the capital-intensive one, with the other country export¬ 
ing the intermediate commodity, and furthermore we have no way of 
knowing which country will export the two extreme goods and which 
will export the intermediate one. 

On first glance this observation seems rather damaging to the Heck- 
scher-Ohlin Theorem, and indeed it is if we insist on thinking in terms of 
factor intensities with respect to individual commodities. The situation 
of Figure 8 can, however, be reconciled with the Heckscher-Ohlin model 
by observing that for any production point along the line JE, the pro¬ 
portions of capital and labor used by each of the three industries are 
constant. This is obvious when we recall that a»/r is constant for all pro¬ 
duction points along this line, and thus all that is involved in shifting 
from one point on t^ line to another is changing the scale of production 
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in all three industries without changing the proportions in which the 
industries use the factors.^^ Furthermore, the consumption point, for 
given factor prices, can be regarded as requiring certain fixed amounts 
of capital and labor for its production and then the difference between 
a country's factor endowment and the amount of factors necessary for 
the production of its consumption bundle is the net amount of capital 
and labor embodied in trade. But both these “endowments” are constant 
for the situation of Figure 8 and thus for country 1, trade, no matter 
where it takes place along /£?, essentially involves shifts in quantities of 
capital and labor, always in some fixed proportion. In other words, trade 
should be thought of as an exchange of productive capacity—a trade of 
one bundle of capital and labor for another—and while the size of these 
bundles varies along JH the proportions in which capital and labor oc¬ 
cur in these bundles do not.^* 

Thus the Heckscher-Ohlin theorem is vindicated as long as we think 
of trade as being carried out in aggregate factor bimdles. In Figure 8 for 
example, for country 1 no matter where along JH production takes 
place, the bundle of exports will contain a higher proportion of labor 
than the bundle of imports she receives in return.^® This interpretation of 
the Heckscher-Ohlin theorem however, is not nearly strong enough to 
support many of the statements which we commonly hear or read re¬ 
garding expected patterns of trade. Thus for example, statements to the 
effect that a certain coimtry would be expected to export a certain 
commodity after trade (or after reduction of trade barriers) because this 
particular commodity is intensive in the factor with which the country is 
relatively well endowed, cannot be supported by theory in cases where 
there are more goods than factors. It is the total volume of trade which 
must be considered, not individual items. 

u Xhis is perhaps best illustrated by conadering Figure 2 and recalling that moving from 
line AB to Ihie AiBi amounts to moving from one point on a line such as JE to another. The 
movement from ABXoA iBi, or any other similar movement, results in a reduction of the capi¬ 
tal and labor used in the production of commodity 3 in the proportions indicated by the slope 
of (y*B**f and similar adjustments in the production of commodities 1 and 2. 

“ Travis [8, p. 143] has also made this point. He observes that ‘*The changes in production 
structure that take place along the line of tangency all imply, moreover, exactly the same pat¬ 
tern of trade in factor services, even thou^ th^ involve different commodity-trade vectors.” 
It should also be observed that only if there is an indeterminacy in production will one country 
export the two extreme commodities when all three goods are traded. For example if there is 
specialization such as there would be if the unit-cost isoquants are as in Figure 5, then since, 
as we agreed earlier, neither country will produce both extreme goods, neither can export them 
both. 

^ Tbis can be seen by observing that if production is such that there is no trade in commodity 
3 (i,e., production takes plara where the line JSF, which is parallel to AC^ intersects JH and 
J*E*) then country 1 exports commodity 2, the labor-intensive commodity, and country 2 ex¬ 
ports commodity 1, the capital-intensive commodity. This suggests that if demand conditions 
are the same in boA countries, country 1 is relatively well endowed with labor. 
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Because of the indetenainacy in production, the role of transportation 
takes on added significance. Insofar as transportation costs are impor¬ 
tant, we would expect there to be a tendency to choose that trading 
arrangement from Figure 8 which minimizes these costs. Of course there 
can in general be no presumption as to where this TniniTninn will be for 
this will depend on the goods in question as well as how and by whom 
they are transported. Nor in general does there seem to be any reason 
to believe that the minimum will be unique. However, it does seem safe 
to suppose that extreme production points such as H and M will be 
ruled out. Thus insofar as transportation costs restrict the feasible pro¬ 
duction points, much of the indeterminacy in trade will be removed. 
But there is still no reason to believe that the resul ting pattern of trade 
would be the “expected” one, for country 1 may still export commodi¬ 
ties 1 and 2, for example.” 

Because of the importance of the number of goods that will be pro¬ 
duced, the extent to which production and trade can be considered to 
be regional will be important in this modeL It seems unlikdy, for ex¬ 
ample, that the fact that Western Canada produces hard wheat for ex¬ 
port has much influence on trade patterns between Ontario and New 
York State. These considerations, of course, take us outaide the scope of 
our three-good, two-factor modd, but insofar as the indeterminacy of 
production carries through to higher dimensions, which seems very 
likely, questions concerning the relevant geographic region that should 
be considered when trade questions are being discussed will be impor¬ 
tant. In determining what the number of goods is, it would seem impor¬ 
tant to establish jrist what the relevant trading area is. Of course such 
questions ultimately depend on factor mobility, broadly defined, and in 
this area it is difficult to formulate any very general propositions.*® 

Insofar as indeterminacies in production and trade exist, they are 
likely to frustrate attempts to measure the economic variables whi^ are 
important in the international sphere. If production and trade can 
change substantially for virtually no reason at aU, as for example move¬ 
ments along JH in Figure 8, it will be difficult to determine whidi changes 
areexogenousand whichendogenous.This may to someextent account for 
the difficulties that have been encountered in calculating price and in- 

11 This discussioii of tiao^Kotatioii costs supposes tluU these costs irill be au imporatut de¬ 
terminant of international t^e patterns. In many cases tins assumption is probably not ap¬ 
propriate. For example, when centering trade between Canada and the ITnited States, it 
seems likely, at least for Canada, that intianational tiangKxrtation costs are at least as impor¬ 
tant as international tran^xnrtafion costs. To the extent that this is the case^ ttanq>ortation 
costs cannot be expected to solve the indetermma;^ problem. 

** An evea more fundammital problem which relates to the question of factors and goods^ is 
just what is a commodity, or for that matter, what is a factor? Should we conader “h^tuie” 
as a conunodity, or is the rdevant unit a chair, say, or perhaps a particular kind of chair? 
Clearly bong able to define a good and a factor is essential we are going to count them. 
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come elasticities of demand for imports. Also, if these indeterminacies 
in production and trade exist, we may be able to change patterns of 
trade without changing prices. To the extent that this is possible and 
occurs we would expect to observe relative price stability in the face of 
substantial changes in trade patterns. And of course which prices change 
will be of major importance. For example in Figure 8 if there is a ten¬ 
dency for the price of the second commodity to rise relative to the price 
of the first so that the price plane rotates to the left, we might expect 
changes in output and trade to be relatively small. On the other hand, 
if the slope oi AC remains constant and the tendency is for the price of 
the third commodity to change relative to the prices of the first and 
second, changes in production and trade might be substantial, for we 
would be moving in the direction of the indeterminacy. Thus the most 
important thing influencing how the quantity produced of a commodity 
will change when its price changes may well be how the prices of other 
commodities behave. Similarly the quantity produced of a commodity 
may change substantially when other commodity prices change even if 
its own price remains relatively fixed. 

IV. Some Further Implications 

In this concluding section we will make some very general remarks 
on some of the other implications of our three-good, two-factor model. 
First, while we have made a few passing comments on the implications 
for commercial policy, there are some aspects of tariff which deserve 
further comment. The fijst, and a point made by Travis, is that because 
of the indeterminacy in production, trade will likely be quite sensitive 
to tariff changes [8, p. 145]. We have aheady observed the implications 
that our model has for price changes, and since a tariff is a kind of price 
change, this topic need not be discussed further. 

Perhaps of even more importance is the implication for other prices 
that tariff imposition may have. From an examination of Figure 8, it is 
dear that if the tariff brings about a change in the relative price of the 
good on which it is imposed, then if equilibrium is to be maintained, 
other prices must change as well.'* This change in other prices may be 
substantial, and will depend on which good or goods are imported, and 
on which of these the tariff is placed. 

So far our discussion has implidtly assumed that aU goods are, or at 
least can be, traded. Now suppose one of the goods is a domestic, or non- 
traded good. This in general will solve the indeterminacy problem. To 
illustrate, suppose that in Figure 8 the tlurd commodity is a good which 

^ The qualification that the taiifi bnngs about a price change is important as we shall see 
presently. 
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cannot be traded. This being the case each country must produce the 
exact amount it consumes, so production must take place somewhere on 
the line EF, where EF is parcel to .4C and consequently represents a 
constant amount of the third commodity for both countries. We are 
assuming that T will remain the consumption point for both countries. 
Earlier we argued that for country 1, production must take place along 
JM. We have now further restricted the production point to lie along 
EF, and thus production is now uniqudy determined at the intersection 
of these two lines. The same argument holds for the second country. 

Thus whether or not there will be an indeterminacy in trade depends 
not on how many goods are produced, but rather on how many goods 
are traded. While this may help somewhat in solving the indeterminacy 
problem there will probably be a good deal of difficulty in deciding whidi 
goods are tradable and wldch are not. Observe that just becatise a good 
is presently not being traded does not imply that it is inherently non¬ 
tradable, and this applies even if there are no tariffs. Insofar as transport 
costs are important, so that we want to minimize this cost, we may 
choose to consume at the intersection of EF and JE even if there is no 
restriction on trade in the third commodity. In this case, of course, even 
though one of the goods is not presently bemg traded, the indeterminacy 
win remain. 

Observe that in the situation of Figure 8, we could have chosen any 
one of the three goods as the nontraded good without disturbing the 
equilibrium, although patterns of trade would certainly differ in each 
case. Now one of the ways we can restrict trade is with prohibitive 
tariffs, and thus Figure 8 illustrates a case in which a prohibitive tariff 
on any good need not affect relative prices or consumption. This result, 
of course, is a function of the diagram, and we can observe that if JH 
were shifted up closer to A, prohibitive tariffs could easily necessitate a 
readjustment of production and consumption. Nevertheless it would 
seem to be of some significance that there are rituations in which a pro¬ 
hibitive tariff on any one of the commodities will have no effect on prices 
or aggregate consumption. Observe that this is in no sense an extreme 
case. It would seem to be just as likely as any other situation. It is tempt¬ 
ing to speculate on how this might affect the traditional conclusions 
about the effects of tariffs, if the indeterminacy which exists here turns 
out to be important in cases of higher dimension. 

Repekencxs 

1. J. S. CHTPitAN, “A Survey of the Theory of International Trade: Part 3, 
the Modem Theory,” Econometrica, Jan. 1966, 31, 18-76. 

2. H. G. Johnson, “The Possibility of Factor-Price Equalization Wlien 



1268 


THE AMERICAN ECONOMIC REVIEW 


Commodities Outnumber Factors,” Economical Aug- 1967, 34^ 282-88. 

3. A. H. Land, ^‘Factor Endowments and Factor Prices,” Economical 
May 1959, 26, 137-42. 

4. J. E. Meade, ‘‘The Equalization of Factor Prices: The Two-Country, 
Two-Factor Three-Product Case,” Meiroeconomica, Dec. 1950, 2, 129- 
33. 

5. P. A. Samijelson, “Prices of Factors and Goods in General Equilib¬ 
rium,” Rev. Econ, Stud., 1953, 21, 1-20. 

6. K. M. Savosnick, “The Box Diagram and the Production Possibility 
Curve,” Ekonomisk Tidskrift, Sept. 1958, 60, 183-97. 

7. J. Tinbergen, “The Equalization of Factor Prices between Free Trade 
Areas,” Meiroeconomica, July 1949, 1, 39-47. 

8. W. P. Travis, The Theory of Trade and Protection. Cambridge, Mass. 
1964. 



WHAT IS PRODUCER’S SURPLUS? 

By E, J. Mishan* 

The term producer’s surplus fixst appears in A. Marshall’s Principles 
[11, p. 811, f.2], taking shape as the area between the competitive 
equilibrium price and the supply curve, a curve that slopes upward as a 
result of placing the firms in order of diminishing eflSciency. Thus the 
supply curve may be taken as a curve of marginal cost^ for the industry 
with the producers’ surplus derived therefrom being in the nature of a 
rent attributable ultimately to the specialized factors that initially 
confer differential advantages on the firms employing them. Discussing 
the term in connection with consumer’s surplus in Appendix K [11, pp. 
830-31], Marshall appears to extend the term so as to comprehend aU 
the surpluses a man derives as producer, including a ^‘worker’s surplus” 
arising from the sale of his personal services and a “saver’s surplus” 
arising from the services of his capital.® 

It is, of course, possible to introduce some refinement into these vari¬ 
ous forms of producer’s surplus by reference to their spatial and tem¬ 
poral dimensions. A producer’s surplus arising from the differential earn¬ 
ings of a special factor as between firms in a single industry is, in general, 
smaller than the differential earnings of the factor if instead the compari¬ 
son is made between this industry and others, and this in turn is smaller 
than the relevant differential as between regions. As for temporal com¬ 
parisons, the longer the period considered the smaller the rent—a par- 

Tlie author is Reader in economics at The London School of Economics. He wi^es to re> 
cord his indebtedness to D. M. Windi for many valuable comments on a first draft of the 
paper. 

^ With commendable analytic finesse Marshall sq>axates the rising supply curve reciting 
from differential advantages as between firms, "the particular expenses curve,” from the possi¬ 
ble external economies wMch may predominate and act, therefore, to lower the unit cost as the 
total output of industry is increa^. The contribution of external economies are taken as fixed 
at the equilibrium output, OH, of his Figure 39 [11, p. 811 ]. This procedure is correct inasmuch 
as the area measures what the total number of filims take to be thdr rents or producers’ sur¬ 
pluses. Nonetheless, since competitive firms ignore their contributions in redudng cost hx all 
other firins, the equilibrium output OH will be below the ^Tdeal” output as would be indicated 
by the point of equality between the demand curve and a marginal curve taken from the down- 
ward-sloping supply curve (resulting from the dominance of external economies). 

s Marshall warns us that "These two sets of surpluses Q.e., consumer’s surplus and pro¬ 
ducer’s surplus) are not independent.... For when we have reduced the producer’s surplus at 
the value of the general purchasing power which he derives from his laboiu: or savings we have 
reckoned implicitly his consumer’s surplus too...” [11, p. 8311. Regarding consumer’s 
surplus or producer’s surplus as an absolute measure of the total surplus arising from his con¬ 
juncture, the statement is correct If, in contrast, we are concerned with a money measure of 
the change in his welfare brought about by a change in the set of prices confronting him, it be¬ 
comes possible to separate the <x>ntributions to hb welfare effect^ by changes in both factor 
and pr^uct prices. In this connection see Mishan [12, p. 394]. 



1270 


THE AMERICAN ECONOMIC REVIEW 


ticular instance being quasi-rent accruing to a firm’s fixed capital in the 
Marshallian short period. But references to such refinements are in¬ 
cidental to the issue broached here; that turning on the validity of the 
concept of producer’s surplus which remains in use in economics. It has 
been and continues to be regarded as a surplus accruing to the firm or 
industry, a concept commonly believed to be S3ncnmetric with, and com¬ 
monly used in conjunction with, consumer’s surplus. What is to be in¬ 
vestigated then is the analytic status of producer’s surplus as a tool of 
partial welfare analysis especially in its application to competitive in¬ 
dustry. 

Let us prepare the way by revealing an ambiguity in the conception 
of producer’s surplus arising out of an ambiguity in the construction of 
the supply curve. 

I 

In his Principles of Public Finance, Hugh Dalton derives an oldfash- 
ioned formula [3, p. 48], the ratio of the elasticity of demand to that of 
supply, for the burden of an excise tax on a competitive good as between 
buyers and sellers. This ratio is reckoned to be approximately equal to 
the ratio of the loss of consumer’s surplus to the loss of producer’s sur¬ 
plus. But whether this upward-sloping supply curve is relevant to the 
long period or short period is not stated. If, as is likely, the long-period 
perfectly competitive supply curve was intended, a difficulty arises. For 
in comparative statics a zero (Knightian) profit accrues to all equally 
efficient firms e* hypothesi both in the pretax and post-tax long-run 
equalibria.* 

Similarly Mrs. U. Hicks, in her volume on Public Finance [7], after 
offering a formula for the loss of consumer’s surplus resulting from an 
excise tax, goes on to say, “In practice, however, the situation will 
often be complicated by the fact that marginal costs are not constant; 
and we have therefore also to take account of the elasticity of the supply 
curve, and of the loss of producers’ surplus ...” [7, p. 170]. However, 
she, also, fails to say whether the upward-sloping supply curve in her 
Figure 3 is short or long-period. We may suppose, however, that it is the 
supply curve of a competitive industry as there is, following this anal¬ 
ysis, a treatment of the case of monopoly. 

A rdated but different difficulty arises in K. E. Boulding’s treatment 
of the same problem in his Economic Analysis [1, pp. 772-73]. After dis¬ 
cussing the symmetry between buyers’ surplus and sellers’ surplus, he 

■ The net long-peziod change in pure profit is therefore zero also. ‘‘Normal” profit cannot be 
other than the return on capital in the long period in which each factor, including capital, re¬ 
ceives its normal supply price. In this long-period equilibrium there is no surplus left over for 
the firm, or the indust^, in other situation. All added value is distributed among the factors 
employ^ 
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appKes the analysis to the well-known theorem that the revenue from 
an excise tax is less than the total loss of the combined surpluses. But 
the proposition in question has reference to production of goods, the 
supply curve being derived from the cost curves of competitive firms 
that combine factors in eflScient proportions. Boulding’s curve, in con¬ 
trast, is no more than an offer curve derived from a given stock of goods. 

In his classic Economefrica paper of 1938 H. Hotelling’s explanation of 
the ^'rising supply curve SB” in his Figure 1 [8] is not altogether satis¬ 
factory. It is, he says, “ ... sometimes regarded as coinciding with the 
marginal-cost curve. Such a coincidence would arise if there were free 
competition among producers....” However, '‘This condition is ap¬ 
proximate, for example, in most agriculture.” If agriculture were char¬ 
acterized by the Ricardian notion of applying increasing doses of labor 
and capital (in fixed proportions) to a given supply of land, then indeed 
the producer’s surplus derived is equal to the Ricardian rent imputed to 
land. But competitive industry in manufactures is also possible in which 
case the supply curve is not a marginal cost curve, and the meaning of 
producer’s surplus is again unclear.^ 

n 

I shall argue first that, whatever the interpretation put on it, the 
producers’ surplus that is measured as an area above the industry supply 
curve is not symmetric with consumers’ surplus. Second, that in the 
long period at least, the area above the supply curve is not an unambigu¬ 
ous index of gain to any person or group in the economy. 

Consider carefully the nature and application of consumers’ surplus. 
For all practical purposes it is best regarded as a partial concept. It is 
true that the combined effect, positive or negative, on a person’s welfare 
of a large number of price changes could, in principle, be exactly offset 
either by a change in his money income, by a change in the amount of 


* There are more recent examples of failure to be spedhc about the upward-sloping supply 
curve. In their recent paper on Indian Fertilizer Projects, Tintner and Patd [13 ] do not spedfy 
whether the supply curve is long- or short-period. Th^ are, however, concerned in the main 
with shifts of the supply curve induced by altering the proportion of fertilizer to labor and land. 
And with constant wages any changes in producer’s surplus would, indeed, reflect dianges in 
the gross rent of land. In Harry Johnson’s analysis of Customs Unions [9] nothing is said about 
the upward-sloping supply curves used from which the conclusions are derived. But the con¬ 
text of the anal}^ leads one to suppose that Johnson intended them to be long-run supply 
curves of competitive industries. As be indicated in the following section neither construct 

can be used for deriving a surplus. As a final example, W. M. Corden in his 1957 paper [2] 
constructs a supply curve EH* in his Figure 1 fiom which he derives a measure of produces 
surplus, but it is a supply curve for which money incomes and all prices including factor prices 
are to be hdd constant. Strictly speaking, this is not posable. The rise in sup^y pnce cannot 
take place if all factor prices remain unchanged. Even if variable factors, say labor and capital, 
did not change in price, the price of the fixed factor, say land, must rise. 
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any one good, or by a change in the amounts of several different goods.® 
But the fewer the n umb er of price changes the easier it is to think in 
terms of a compensating money effect. In the limiting, but most prac¬ 
tical, case of a change in the price of a single good, the value of money in 
whicb the change of consumer’s surplus is measured is determined by the 
constancy of all prices save that imder survey. In that case, the relevant 
area under the consumer’s demand curve provides, under familiar condi¬ 
tions, a good measure of consumer’s surplus. 

In comparing producer’s surplus with consumer’s surplus in this 
limiting but practical case (in which the price of a single good or factor 
changes, all other prices remaining constant), the first thing to bear in 
mind is that, provided the so-called income effect is not zero, J. R. 
Hicks’s “compensating variation” and “equivalent variation” [6] are 
but different money measures of exactly the same alteration in a per¬ 
son’s welfare resulting from a change in the price of some good. So long 
as firms are explicit profit-maximizers, they are uninfluenced by welfare 
effects and no such distinction need therefore be maintained for pro¬ 
ducer’s surplus.® The only other concept which can be measured either 
as a compensating variation or as an equivalent variation is that of a 
person’s economic rent which is perfectly S3nnmetric with, indeed is no 
more than an extension of, his consumer’s surplus. As has been indicated 
elsewhere [12] economic rent can be defined to provide a money mea¬ 
sure of the welfare change arising from a movement of factor prices 

* The choice of numeraire in which to mea,sure the wdfare change arising, say, from the 
changes in product prices is an arbitraiy matter to be decided by considerations of convenience. 
If, for example, there is a simtiltaneous change in the prices of two products, x and y, the con¬ 
sumer’s surplus can be measured (a) in terms of a thkd good or in terms of a combination of 
several other goods at given prices, (b) in terms of x alone, (c) in terms of y alone, or (d) in 
terms of any combination of x and y. Again, using the numeraire suggested by any of the last 
three, the consumer’s surplus can be measured either (i) as the maximum payment in terms of 
X and/or y (compensating variation for a price fall, equivalent variation for a price rise) re¬ 
quired to restore the initial levd of welfare, or (ii) as the minimum receipt di x and/or y 
(equivalent variation for a price fall, compensating variation for a price rise) necessary to 
achieve the new level of welfare without the change in price of x and/or y. 

Alternatively, and more conveniently, the welfare change could be measured in terms of 
mon^ income alone. In that case the worth of money is determined by reference to all goods, 
other than x and y, at thdr u nchang ed prices and by reference to x and y at their new prices if 
the compensating variation measure is used, or at their old prices if the equivalent variation 
is used. This holds Irrespective of a rise or fall in the prices of x and y. 

* The explicit proht-maximization assumption is not essential to this critique of producer’s 
suiplns. If all but several of a large number of firms in a perfectly competitive industry maxi¬ 
mized money profits and these profits were zero in long-period equilibrium, these several firms 
would make less than zero profits and could not cover their full costs. On other hand, one 
can imagine an industry in which there was a general agreement among managers to produce 
outputs that were smaller than the profit-maximizing outputs, deliberately sacrificing profit, 
or personal earnings, for greater Imsure. All then may be better off then they would be maxi¬ 
mizing profits. But the d^;ree towhidi each Is better off can be measured as a rent only by refer¬ 
ence to his indifference nuip as between in^une atid leisure, which information cannot be ex¬ 
tracted from the firm’s cost curve or the industry’s supply curve. 
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(product prices constant) in exactly the same way that consumer’s 
surplus provides a money measure of the welfare change arising from a 
movement in product prices (factor prices constant). Both economic 
rent so defined and consumer’s surplus are derived by operating on the 
given preference map of the individual. 

Having defined economic rent this way (which covers Marshall’s 
“worker’s surplus,” just as consumer’s surplus or producer’s surplus can 
be made to cover his “saver’s surplus”),^ and havh^ recognized it to be, 
like consmner’s surplus, a measure of the gain or loss arising from a 
change in the terms of exchange facing a person, we must look elsewhere 
for an independent construct of producer’s surplus. 

m 

Since cost curves and supply curves derive from production functions, 
it seems apparent that producer’s surplus is to be traced by operating on 
the isoquant, or production indifference map. The K and L axes of the 
isoquant in Figure 1 measure respectively re^ units of capital and labor. 
If we relate this isoquant to the fiirm, its long-period cost curve (with 
unchanged factor prices) can be derived from the output path along OR 
which, for homogeneous production functions, is a ray through the ori¬ 
gin. In order for the familiar U-shaped envelope curve to be generated it 
is necessary that along OR we first pass through an area of increasing re¬ 
turns to scale until we reach the iso-product curve *o after which we pass 
through an area of decreasing returns to scale. Once a plant size, say Ko, 
is chosen by the firm, its short-period average inclusive cost, with mini¬ 
mum point at 22o, can be derived from the output path KoK't. The ac¬ 
tual short-period expanaon path, with labor the only variable factor, 
follows that part of its marginal cost curve emerging from the lowest 
point of the average variable cost curve. Since aH firms in the competi¬ 
tive industry are assumed equally efficient, and ^ce factor prices are 
held constant, the short-period supply curve for the industry is no more 
than the horizontal sum of the short-run expansion paths of the firms. 

If, on the other hand, we take the isoquant in Figure 1 to be that 
facing the industry as a whole, the expansion path is no longer a ray OR. 
In the long-period equilibrium there is for the industry a relation be¬ 
tween its output and factor prices. If « is a capital-intenave good and 
capital is less than perfectly elastic in supply, an equilibrium expansion 
of the output of * results in a rise in the price of capital relative to labor 
and, therefore, a shift toward uring an Increased proportion of labor. The 

T If a mam ezdianges a stodc of mon^r for a security Iw caa be tliou^t ^ as bayiiig « yidd- 
ing asset in wMcb case the velfaie effects oi a change in its price (rrith constant yiridl can be 
measured as a consumor’s suridus. Altemativdy, he can be thonj^t of as lendhig the sondces 
of bis money for an annual fee in wbkh case the welfaie effects of a diange in the rate of in¬ 
terest—payment for bos fector services—can be measured as an economic rent. 
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long-period expansion path of the industry would then be a line bending 
to the right as OR'. Conversely, if a; is labor-intensive, such a Hne bends 
to the left. 

This restatement of the familiar is necessary before examining the 
pertinence of the area above the supply curve as a measure of producer’s 
surplus. Thus, the area above the industry’s supply curve has a dear 
meaning only for the short period; for situations in which one factor, 
capital, is fixed in quantity and the other factor, labor, fiixed in price, is 
varied over the range of diminishing average returns to labor. Two 
familiar instances are formally identical, (a) Marshall’s short-period 
quasi-rent and(b) Ricardian rent to a fixed supply of land in the economy. 

(a) Marshallian quasi-rent in the industry is the sum of the surpluses 
made by each firm, where each firm’s surplus is the sum of the surpluses 
it makes on each product sold. The surplus on each product is the excess 
of the price over the mar^al cost of labor incurred m its production. 
Since the firms’ surpluses are positive, they make a positive contribution 
to the firms’ overheads, or capital costs, which contribution is attribut¬ 
able, ultimately, to the owners of capitd. Within the short period, dur- 
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ing which capital retains its specific form, the area above the supply 
curve as a measure of quasi-rent is clearly relevant: a decision to employ 
this capital equipment in one use rather than another is determined by a 
comparison of the resulting quasi-rents in the alternative uses. 

(b) Ricardian rent, on the other hand, has reference to a long period 
over which labor and capital, both of them at fixed prices, (and there¬ 
fore applied in fixed proportions®) can be varied without any alteration 
in the supply of land. Again, the surplus itself is identified as the sum of 
the surpluses on each unit of output, with each imit of surplus being 
defined as the excess of the price over the marginal cost of labor-and- 
capital incurred in its output. Over the long period the area above the 
supply curve* as a measure of rent is, again, clearly relevant: the deci¬ 
sion to employ a certain piece of land, for example, in one use rather 
than another is determined by a comparison of the resulting rents. 

Such instances as these, however, are properly regarded as examples 
of economic rent as previously defined [12], notwithstanding that they 
are apparently derived with reference to the production function and 
seemingly without reference to people’s preference functions. The com¬ 
pensating variation definition of rent is the maximum sum a factor- 
owner would pay to have the full benefit of a rise in the price of his 
factor. The equivalent variation definition is the minimum sum he will 
accept to forgo the benefit of the price rise. If the income effect—or, 
more accurately, the welfare effect—^is zero, either definition produces 
exactly the same measure. And if the factor-owner is concerned only 
with pecuniary advantage, this measure will be identical with the area 
above the supply curve reckoned as a sum of money. All of the Marshall¬ 
ian quasi-rent is to be imputed to the owners of specific capital equip¬ 
ment (at least in riskless situations). Ricardian rent is obviously to be 
imputed entirely to the owners of nonmarginal land. 

IV 

The area above the long-period supply curve of an industry appears to 
offer, for policy purposes, the more significant measure of producer’s 
surplus. Certainly it would seem that the criterion suggested by Hicks in 
1940 [5], that (assuming universal perfect competition) consumer’s sur- 

® With a homogeneous production function having negative second derivatives at all points 
along the iso-product curves, efl&dent production implies that factor proportions are uniquely 
determined by relative factor prices. 

• It is, of course, a familiar proposition that in order to identify any quasi-rent, or rent, as the 
area above the supply curve, this curve must be conceived as a marginal curve exclusive of rent. 
Once die rent or quasi-rent is derived in this way, and is added at each point of output to the 
average cost of the variable factors, then the same supply curve can be taken to represent the 
average cost at each output including rent or quad-rent to the fixed factors. In this connection 
see Ellis and Fellner [4, pp. 497-502]. 
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plus plus producer’s surplus positive^® would justify the introduction of a 
new conunodity, implies a long period supply curve. If, in a limiting 
case, we took consumer’s surplus to be zero, the criterion that producer’s 
surplus be positive could be compared with the familiar investment cri¬ 
terion that PVi(,A) be positive—^where PVi{A) represents the present 
value of the A stream of net returns discounted at i. The positive pro¬ 
ducer’s surplus would then be measured as the area above the long-pe¬ 
riod supply curve, an average curve that includes all capital charges.^ 

We turn therefore to the long-period supply curve for a competitive 
industry in which, following standard textbook procedure, we assume 
all firms are of equal size and eflSiciency. With unchanged techniques, 
some inelasticity in the supply of each factor, and an absence of external 
economies, the minimum long-period average inclusive cost curve for 
each firm rises as supply is expanded in response to increasing demand. 
This rise in the industry’s supply curve reflects the growing scarcity of 
the factor that is intensive to the product x in question. With only two 
factors, capital and labor, the production of an increased supply of * 
entails a rise in the price of capital relative to labor and, owing to the 
greater weight of capital in «, a rise in its per unit cost relative to labor- 
intensive goods. With unchanged demand for an unchanged stock of 
money this translates into a rise in the average money cost of x. 

Irrespective of the change in factor proportions as we move along the 
long-period supply curve of the industry, the size of each firm in terms of 
output (as determined by the minimum average inclusive cost) is given 
by technology. Consequently any long-period expansion of the total 
supply of X entails a larger number of firms. 

What is significant, however, is that (always allowing for sufllcient 
divisibility) each point on the long period industry supply curve 55^ in 
Figure 2 represents the lowest average inclusive cost for that particular 
output to the industry and also to each firm in the industry. Thus, at 
industry outputs xi, Xt, *j, the minimum long-period average cost for 
each firm is, respectively, xjmi, x^i, **»»», these being the lowest points 
on eadi of the typical envdope curves SiSi, ssSs, sss», that correspond to 

10 Xa tliis paper [5] equated a constant marginal utility of money vith zero income 

effect. Needless to say, zero income effect is consistent also with increasing or diTninisTiing 
marginal utility of money. 

^ Hi des calls his 5 5' curve in Figure 1 [5, p. 113] a marginal curve for the industry. Unless 
he is thinking of the Ricardian land case he must be following Marshall’s assumptions: con¬ 
stant prices for all variable factors with the upward-sloping supply curve the result simply of 
ranking firms in order of effidency. This construction is less general than the upward-sloping 
long period supply curve of the industry which results when firms of equal eiOEdency respond 
to an expanding market demand. 

“ I have restricted myself in this paper to a critique of producer’s surplus as popularly used 
in partial equilibrimn analysis where it is thought to be the obvious counterpart to the con¬ 
sumer’s surplus concept. The erroneous construct of producer’s surplus drawn from a general 
equilibrium analysis requires different arguments, and is dealt with briefly in the Appended 
Note. 
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these industry outputsjci, 2 : 2 ,Xj.The firms’ tniTiiTT»iTti average costs foreach 
of these industry outputs is also equal to their long-period marginal costs. 

It should be dear that as we move along the industry’s long-pexiod 
supply curve S S' the rent of one factor will, in general, rise relative to 
the rent of the other factor—^which, unless there are inaeasing returns to 
scale, will decline in real terms. And while it is manifest that the in- 
elastidty of substitution, and therefore, the extent of the change in rela¬ 
tive rents, is connected with the steepness of the industry supply curve, 
neither the slope of that curve nor the area above it can be assodated 
with a net gain by both factors taken together, or a net gain by pro¬ 
ducers each of which in the long period makes zero profit. 

For the purpose in hand, the industry supply curve S' must be re¬ 
garded as an average curve: at any equilibrium output, say Oxi, scitot is 
the average cost to each firm and to the industry. True, Xtint is also the 
marginal cost to each firm, but it is not the marginal cost to the industry. 
Put otherwise, the industry supply cmrve is, admittedly, an average cost 
curve including rents—^the rents of both factors in fact, since these alter 
as the industry’s equilibrium output expands. But it is not also a mar¬ 
ginal curve eocduding rent (as is the Ricardian average cost curve). An 
average curve induding rent, equal to a marginal curve excluding rent, 
can be derived only in those cases in which rent accrues to a single fixed 
factor, all other factors being infinitdy elastic. In the more general case, 
however, where the changes in rents of aU. factors are fully taken ac¬ 
count of in the average curve, including of course the rental of capital 
(but no Knightian profit), the area above the rising industry supply 
curve carries no economic sig nifi ca n ce.^ 

^ Although the measuremeut of producer’s surplus is generally linked to the upward-drp- 
ing supply curve of a competitive industry, it may be observed in passing that the cost curve of 
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To conclude, the area above the supply curve referred to as “pro¬ 
ducer’s surplus” may be used along with consumer’s surplus only for a 
particular type of supply used in partial equilibrium analysis; namely, 
that constructed for a period during which the output of the good in 
question can be increased only by adding to fixed-factors amounts of 
other factors that are imperfect substitutes for it but are perfectly elastic 
in supply wfith respect to their money prices. In such cases the rent of the 
fixed factor is exactly equal to the area above the supply curve under the 
conditions mentioned—zero welfare effect and complete indifference to 
nonpecuniary advantages. The further we move from these conditions, 
especially the latter condition, the greater the divergence between the 
true rent (either compensating or equivalent variation) and the area in 
question. Provided price everywhere else is equal to social marginal cost 
the familiar qualitative tax-subsidy propositions, based on the geometry 
of consumer’s and “producer’s surplus,” hold true even though the areas 
involved are generally only an approximation to the combined losses or 
gains. 

In contrast, we cannot derive a “producer’s surplus” from a supply 
curve along which all factors are variable. Thus we cannot derive a 
“producer’s surplus” from an industry’s long-period supply curve. Such 
a curve is not marginal to an average curve that is made up of the cost of 
the other (variable) factors at fixed prices. In this more general case in 
which all factors are variable in supply, the industry’s supply curve 
necessarily includes all factor prices and, therefore, aU rents. Thus, the 
price of each factor, and the proportions in which each is combined with 
the others, must be known before the unit inclusive cost—equal to price 
in long-period competitive equilibrium—can be determined. Put dif¬ 
ferently, at each point on the long-period industry supply curve “Euler’s 
theorem” is met: the product is exhausted by paying to each of the 
contributing factors its full marginal product. Nothing is left as a sur¬ 
plus to any agent of production, and Knightian profit is zero. 

In cases such as these the notion of “producer’s surplus” is inap¬ 
plicable, and aU welfare propositions deriving from areas above such 
long-period supply curves are invalid. 


a monopolist does not measure a producer’s surplus either. Monopoly profit, or ‘‘monopoly 
rent,” arises strictly spealdng from the “exploitation” of the consumer’s-demand curve. It is 
measured not by the area above the long-period cost curve (which curve may be horizontal), 
but by the area between the long-period cost curve and the price, Umes output; altemativdy, 
by the net positive area enclosed between the marginal cost and marginal revenue curves. If 
the latter measmre is used, one cannot associate a producer’s surplus with the net positive area 
above the marginal cost curve alone, for the area below the marginal revenue curve is also a 
part of the monopoly profit (and not, as required in the usual welfare treatment associated 
with this sort of geometry, a measure ai consumer’s surplus). 
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Finally, the tenn “producer’s surplus” has been placed in quotation 
marks in this final section as a reminder that the term is misleading and 
otiose. It is misleading inasmuch as the term producer is misleading: it 
may refer to the owners of the agents of production or it may refer to the 
entrepreneur. Consequently, it may suggest rents, or it may suggest 
profits of some sort. It is otiose inasmuch as, in those special cases where 
the area above the supply curve may be taken as an accurate or ap¬ 
proximate measure of the surplus, the money sum it represents is pro¬ 
perly defined as economic rent to one of the factors of production, the 
concept of rent being therefore on all fours with the concept of con¬ 
sumer’s surplus. 

An additional advantage of excluding all reference to “producer’s 
surplus” and restricting our terminology to economic rent is that it 
obliges us to identify the particular factor that is, over some period of 
time, inelastic in supply and therefore also the factor-owners to whom 
the rents are to be imputed. We are then not likely to be deluded into 
measuring nonexisting surpluses. For these reasons I recommend that 
the term “producer’s surplus” be struck from the economist’s vocabu¬ 
lary. 
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Appended Note 

In this Note we shall briefly examine the attempt to derive a producer’s 
(and consumer’s) surplus from a ‘"real” supply curve for a two-good 
economy—the marginal cost of one of the goods being expressed in terms of 
the other. From the convex transformation curve T T' and from the com¬ 
munity indifference curve /o in Figure a, we construct respectively a 



curve of marginal opportunity cost s s' and a compensated demand curve 
d d' in Figure b, both for units of »in terms of y. 

The exposition will be more revealing if we adapt the Johnson analysis 
of the gains from removing a tariff [10, pp. 329-32] to the more extreme 
case of the gains arising from the complete removal of a previously pro¬ 
hibitive tariff. Once the tariff is completely abolished we move from Q©, the 
autarkic collection of goods produced and consumed, to the completely free 
trade situation at the world terms of trade V V' at which Ci indicates the 
batch consumed, Pi the batch produced, with QiPi of y therefore being 
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exchanged for QiCi of x. Adapting Johnson’s argument to this special case, 
SR is to be identified with the consumption cost of the tariff and RV with 
the production cost of the tariff, both in terms of x at the world terms of 
trade. Their sum, SV, is the total gain from free trade- 

in Figure b the substitution of the autarkic terms of trade U U' in 
Figure a for the world terms of trade V V' is translated into a reduction 
from the domestic price of x (in terms of y), Po, to the international price 
of x,pi. The distances SR^ RV, and their total SV, along the «-axis of 
Figure a, can be represented in Figure b as triangles PEG, PEE, and 
EEP, respectively. What cannot be done, however, is to identify the gain 
in consumer’s surplus as PipoEG,^ the loss of producers’ surplus as PipoEE, 
with triangle EHG measuring the net gain of consumer’s surplus over the 
loss of producer’s surplus. For if we constructed a Figure b' (not shown 
here), with y measured along the horizontal axis and the price of y in terms 
of X on the vertical axis, exactly the same net gain would have to be in¬ 
terpreted instead as an excess of the gain of producer’s surplus over the 
loss of consumer’s surplus.^ In the limiting case, if the country, either in 
trade or autarky, produces nothing but x the resulting producer’s surplus 
in Figure b would appear as a maximum, whereas if it were depicted in 
Figure b' (not shown) the producer’s surplus would appear as zero. The 
division of the welfare gain from free trade into gains (or losses) of con¬ 
sumer’s surpluses offset by losses (or gains) of producer’s surpluses is, 
therefore, quite arbitrary. Indeed, if producer’s surplus is defined as to be 
coterminous with pure profit* then it is in any case zero for all (long-period) 
equilibrium positions, whether in autarky or free trade, for a perfectly 
competitive economy.'* 

It appears then that the attempt to separate a consumer’s surplus from a 
producer’s surplus in the construction of Figure a, or from its derived con¬ 
struction Figure b, is arbitrary and erroneous. It must be recognized that 
we have constructed two Pareto-comparable community indifference curves, 

^ In deriving Figure b from Figure a, the reader will observe that the point G in Figure b is 
taken to be directly below Co .With as much justification G could be placed directly below Ci. 
Only if X has a zero “income” effect (or, rather, welfare effect) could Co and Ci be on the same 
vertical line and, therefore, the compensated demand curve uniquely determined. If it were 
uniquely determined, however, we could not also construct a unique compensated demand 
curve for y in terms of x, 

* It should be obvious that we would be counting the net gain from trade twice if we treated 
the net surpluses on both goods, x and y, as separate and addable--adding, that is, the excess 
consumer’s surplus on x to the excess producer’s surplus on y. 

* If, on the other hand, producer’s surplus is to be defined as factor rents, it diould be mani¬ 
fest that th^ cannot be determined horn the data in Figure a; only from a knowledge of 
people’s preferences as between income and leisure. In general all we can say is that all factor 
prices change when we move from autarky to free trade. If, for example, x is labor-intensive, 
and the supply of labor is not perfectly dastic, the movement to free trade raises its price rela¬ 
tive to that of capital. This entails a rise of rent to labor relative to rental of capital, but no 
overall net rise in rents. 

* If, on the other hand, the economy is imperfectly competitive, we cannot say whether a 
shift of production from y to x increases or reduces profits without knowing the mark-ups on 
the two goods, information not yielded by Figure a. 
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Jo/o and IJi in Figure a, passing through the consumption batches in the 
autarkic and free trade situations respectively. And the welfare gain is no 
more than the difference between them measured here as a single compen¬ 
sating variation at the new international price ratio—as SV along the x* 
axis or as 5'F' along the y-axis.® Either can be interpreted as an exact 
measure of the gains for the community as a whole, or for a single person, 
in moving from the consumption possibilities presented by T T' to the new 
consumption possibilities presented by V V'. 

* Alternatively, the welfare gains could be measured, again either in rr or y, at the terms of 
trade Z7 Z7' in the autarkic position. Needless to remark, though one will always show a gain by 
using the world terms of trade as an index, it is possible simultaneously to show a welfare loss 
in moving to the free trade situation using the autarkic terms of trade as an index. 



DETERMINANTS OF DIFFERENCES IN THE QUIT 
RATE AMONG INDUSTRIES 

By ViADiMiR Stoikov and Robert L. Raimon* 

Our point of departure in framing a theory of the rate of quits of em¬ 
ployees from industrial establishments is a blend of the labor turnover 
corollary of the classical compensatory wage model of the competitive 
labor market and the discussion of labor turnover by March and Simon 
[2, Ch. 4]. The former implicitly predicts that as equilibrium is ap¬ 
proached the quit rate would tend toward zero. For March and Simon, 
equilibrium occurs when the sum of the individual worker’s “induce¬ 
ment utilities” equals his “contribution utilities.” “Increases in the 
balance of inducement utilities [i.e., remuneration, comprehensively de¬ 
fined] over contribution utilities [i.e., work expended] decrease the pro¬ 
pensity of the individual participant to leave the organization, whereas de¬ 
creases in that balance have an opposite effect” [2, p. 93]. 

The balance is a function of two components: (i) the perceived de¬ 
sirability or imdesirability of leaving the employer, and (ii) the per¬ 
ceived ease or diffictilty of movement from the employer. Simon and 
March’s discussion of tiie factors affecting labor turnover is in terms of 
the influences affecting these two components [2, pp. 93-106]. The dis¬ 
cussion is exhaustive and we do not repeat it here. 

With respect to the framework afforded by the classical model, we as¬ 
sume that all workers seek to obtain the highest possible cash income 
given their individual preferences for money and leisure and the earnings 
opportunities available to them. Hence this assumption does imply that 
workers will quit low-wage jobs in pursuit of high-wage jobs, and that 
they will prefer quiet working conditions to noisy conditions, and so 
forth, but that they may vary among themselves with respect to their 
individual terms of trade among aU conditions describing the work 
situation. 

In order to subject this formulation to actual experience we delete 
those variables for which data are unavailable and then advance a set of 
nine variables which give theoretical promise of explaining differences in 
the quit rate among industries. Alas, industries—^not companies, not 
establishments. Compromise imposed by the limitations of the data thus 
asserts itself at the outset. Ideally, the effort calls for establishment data. 

♦ Vladimir Stoikov is a member of the faculty of the Institute of Labor and Industrial Rela¬ 
tions, University of TUinois. Robert L. Raimon is visiting professor, 1968-69, New York State 
School of Industrial and Labor Relations, Cornell University. Th^ acknowledge with thanks 
heinful sucvestions on an earlier draft from Huvh Folk and Paul Hartman. 
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But labor turnover information is available at the industry level only. 
Moreover, the group of 52 industries studied, selected exclusively on the 
basis of the availability of the data,^ range from the homogeneous four¬ 
digit SIC level at one extreme to the heterogeneous two-digit level at the 
other. 

Fortunately, satisfactory results are obtained when a test is made of 
the implicit assumption inhering in the use of industries as proxies for 
establishments—specifically, the variance of the featured variables is 
greater among industries than within industries. For the quit rate itself, 
the dependent variable, the standard deviation of the complete sample 
of industries exceeds by more than 50 per cent the mean of the standard 
deviations of the industries within the sample consisting of three or more 
subindustries. For the layoff rate, the former exceeds the latter by 380 
per cent. And for the last variable thus tested, the proportion of in¬ 
dustry employment in large establishments, those with 250 or more 
workers, the comparable percentage is 20.® While these results are ade¬ 
quate enough to proceed with the study, clearly they signal the likeli¬ 
hood that some of the error in what follows is introduced by the less than 
complete realization of the homogendty assumption. 

A second limitation arises from the insufficiency of data descriptive of 
variables which we would have included had the necessary information 
been available by industry. These pertain to location in relation to the 
cost of living, to the incidence of night-shift work, and to the age struc¬ 
ture. 

I. The Explanatory Variables—Two Classes 

Reserving to the Appendix most of the description of the details of 
measurement and of sources, in the following pages we identify each of 
the explanatory variables and their associated hypotheses. Condstent 
with tie Mardi-Simon two-component formulation, the variables are 
grouped into two parts. The first includes those which relate to the 
worker's perception of the desirability of quitting or re maining with his 
employer. The second group pertains to the worker’s perception of the 
ease or difficulty of changing employers. 

n. The DesirabUity of Quitting or Staying 

Wages, Xi 

March and Simon predict that the magnitude of rewards is inversely 
related to the propenaty to quit [2, pp. 95-96]. We express rewards for 
each industry in terms of gross average annual earnings of all employees. 

^ For details see the Appendix, which is available upon request to K. L. Raimon, School of 
Industrial and Labor Rations, Comdl IMveraty, Ithaca, N. Y. 14850. 

* For detailed information on this test, see the Appendix. 
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Since the structure of the interindustry wage levd is predominantly a 
function of differences in the skill-mix among the individual industries,® 
the earnings are standardized to the same skill-mix by being divided by 
an index of the quality of the work force.^ To illustrate, average actual 
annual earnings in the motor vehicle industry in 1963 were $7,485. Had 
the workers in the occupational profile of this industry been paid at a 
rate of earnings equal to our estimates of the U.S. occupational averages, 
with appropriate allowance for varying hours input among occupations, 
they would have earned 108.6 per cent of the average pay for all in¬ 
dustries. Actual earnings, $7,485, divided by 108.6 are $6,892. It is this 
latter value that we record as Xi and which we compute for the other 51 
industries studied. Ideally, this rewards variable should include a com¬ 
prehensive money value of fringe benefits, but no such data are available 
at the appropriate level of industry definitions. Included in the measure 
used are vacation and sick leave pay, dismissal pay, and bonuses, but ex¬ 
cluded are employer contributions to social security, to pension plans, 
group msurance premiums, and workmen’s compensation. 

Recent Wage Increases, Xj 

The magnitude of recent wage changes is the second independent 
variable. Separable from the level of wages but companion to it is the 
proposition that in an economy where the fruits of rising productivity 
are disbursed chiefly in the form of increasing money wages, all em¬ 
ployers, unionized or not, are under pressure to keep pace with changes 
in area or industry wage levels [5, p. 159]. Failure to do so invites with¬ 
holding efficiency, and of immeffiate relevance, higher quit rates. 

We use the wage change over the three years ending in 1963 or in 1966 
on the grounds that three years is brief enough to be regarded as recent 
but long enough to accommodate the results of long-term collective 
agreements that might have been in effect in manufacturing industries 
in the periods studied. The wage measure is gross weekly earnings of 
production workers. Accepting Becker’s argument to the effect that the 
absolute magnitude of wage change is the appropriate measure to apply 
to labor supply considerations [1, pp. 52-55], as in the instant case, we 
would have liked to have been able to use tMs measure. Unfortimately, 
the absolute rise is correlated with the level of annual earnings (r= .601 
for 1963). In consequence, we report subsequently on the percentage in¬ 
crease only, which does not vary systematically with the level of earn¬ 
ings (r=—0.33 for 1963). 

> See [4^ p. 282] wherein a .6 rank coirdation by industiy between richness of the skill-mix 
and level of earnings is reported. 

^ The index of the quality of the work force Is a slightly modified version of an index proposed 
by the present authors in [3, pp. 391^13]. For further details, see the Appendix. 
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She of Establishmeni, Quality of Persotmel Management, and Concentra¬ 
tion, Xz 

Industrial sociology suggests that size of the work unit is related in¬ 
consistently to the propensity to quit [2, pp. 98-99]. When size refers to 
the magnitude of the “work group” or to the number of workers in the 
“job duster,” the generalization is to the effect that the smaller the 
size of the imit, the less conflict is there between the role of the indivi¬ 
dual worker in the discharge of his job duties, in what the behavioiists 
refer to as the “organizational role,” and the worker’s other roles in life. 
The same size-compatibility proposition obtains with respect to the size 
of company [2, pp. 98-99]. Hence, thus far we have size inversely re¬ 
lated to quits. On the other hand, company size confers status or pres¬ 
tige, and this would serve to prompt an inverse relationship between 
size and quits. 

More conjectural but stiU relevant is the proposition that nepotism is 
as inversely related to size of employer as it is positively related to the 
propensity to quit. Also, as between medium-sized establishments and 
large establishments, it is not necessarily true that the number of 
workers in job dusters is any greater in the former than in the latter. 

Equally uncertain is the rdationship between the quality of personnd 
management and size—^the former constituting a presumptivdy impor¬ 
tant variable for which adequate independent data are lacking but 
which may be partially reflected in the size factor. On the one hand, it is 
reported that size of company is inversdy rdated both to median per 
worker expenditures on employee relations activities as weU as to the 
median ratio of personnd staff members per 100 employees [9, pp. 22- 
23]. Of course, inferences from such findings are frustrated by the ab¬ 
sence of a companion measurement of the economies of scale involved. 
On the other hand, the salaries of job analysts satisf 3 ring BLS job de¬ 
scriptions at grades II, III, and IV and of directors of personnd meeting 
the same criterion at grades III and IV are found to be uniformly higher, 
on the average, among establishments employing 2,500 or more workers 
than in the average of aU establishments [11, Tables 1,3]. T his suggests 
that the quality of personnd staff employees in large establishments is 
superior to the quality in other establishments. 

Finally, unambiguous is the fact that the BLS does not count inter¬ 
establishment transfers within companies as quits. Hence, on this score, 
espedaUy to the extent that size of establishment is a good proxy for size 
of company, we would expect establishment size to be inversely corre¬ 
lated with the quit rate.*® “The larger the organization, the greater the 
perceived possibility of intraorganizational transfer and therefore, the less 


* Quit lates are reported on an establishment baas. 
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the perceived desirability of leaving the organization” [2, p. 99]. That 
establishment size and company size are highly correlated is evidenced 
by a rank correlation coeflBicient of .996 in a representative set of 78 four¬ 
digit industries.® 

In summary, we h 3 rpothesize that the sum of the influences exerted on 
the quit rate by size in relation to role conflicts, prestige or status, 
nepotism, job cluster populations, the quality of personnel management, 
and intracompany promotion or transfer possibilities is of uncertain 
sign. 

Concentration ratios in relation to the quit rate were considered for 
inclusion in the regressions which follow, but rejected. As in each in¬ 
stance, the intent conceptually is to hold the given variable in isolation 
against the dependent variable. Thus, concentration was rejected be¬ 
cause no theoretical reason could be found for inclu ding it once account 
had already been taken of the high correlation between concentration 
and size (r= .677) and the high correlation between concentration and 
earnings (r= .583) 

Union Occupancy Rate, Xi 

Independent of the relative wage level and fringe benefit package, the 
more effective the system of industrial jurisprudence, the higher will be 
job satisfaction and hence the lower the quit rate. This proposition 
focuses on the integrity of the grievance machinery, implying, of course, 
the presence of hona fide trade imion representation. Only through the 
operation of the grievance machinery may the worker effectively pursue 
redress of unjust treatment. 

The closest we can come to quantifying this variable is the union occu¬ 
pancy rate. Clearly, this is a highly imperfect measure, implying as it 
does a homogeneity assumption about the quality of unions in general 
and the properties of their grievance machinery in particular. Indeed, 
the occupancy rates themselves are based upon data that leave much to 
be desired. Nevertheless, they are the best available. 

Layoff Rate, X^ 

The greater the threat of being involuntarily separated from an em¬ 
ployer, the greater the likelihood of voluntary separation—the higher 
the layoff rate in a given industry relative to other industries, the higher 
the quit rate. March and Simon discuss the level of general business 
activity, to which we turn in the next section, but they make no mention 
of the particular level of economic performance of the organization or 
industry in which the employee is working. The latter affects the desir- 

^ For details, see the Appendix. 

’ The concentration values are from [8, Appendix]. 
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ability of movement, while the former establishes the opportimity or 
ease of movement. These should not be confused. 

A high layoff rate by definition threatens the employee’s security. 
Specifically, it diminishes the margin of protection against loss of em¬ 
ployment for those still employed and therefore capable of quitting; this 
follows from the diminution in the buffer zone occupied by junior em¬ 
ployees, in conformance with the usual pattern of last-in, first-out 
bumping and layoff procedures characteristic of the rule of seniority 
systems in unionized manufacturing establishments, and to a lesser but 
still important degree in nonunion firms. Thus to measure this effect we 
use the layoff rate by industry. 

This completes our list of variables pertaining to the desirability of 
quitting. Next we review those variables associated with the perceived 
ease of worker-initiated movement. 

III. The Relative Ease or Difficulty of Changing Employers 
General Business Activity 

“The lower the level of business activity, the less the number of extra- 
organizational alternatives” [2, p. 100] [7, pp. 903-20]. Our test con¬ 
sists of a comparison of a cross-sectional analysis at two different points 
in time, 1963 and 1966, with contrasting levels of business activity. This 
does not provide sufficient information to determine the size of the effect 
of the level of business activity upon the quit rate. Nevertheless, the 
direction of the effect will be clear from a comparison of the two cross- 
sections. 

Per Cent Negro, Xt 

The sociologists’ and the labor market analyst’s proposition is to the 
effect that the perceived availability of outside alternative job oppor¬ 
tunities is inversely related to the social status of the worker [2, p. 102]. 
Reinforcing this generalization is the observation that minority group 
members tend to cluster, in part perhaps to reduce their visibility and 
hence their vulnerability to discrimination. Thus we h 3 q)othesize that 
the proportion of Negro workers in an industry will be inversely related 
to the industry’s rate of quits. Male Negro emplo 3 nnent as a proportion 
of total male emplo 3 nnent is the measure used. The analysis is restricted 
to males in order to avoid overlapping with Xi, the proportion of female 
employment. 

Per Cent Pemaie, X-, 

“The perceived availability of outside alternatives is a function of the 
sex of the participant. Male workers will perceive movement to be easier 
than will female workers” [2, p. 101 ]. To the extent that females suffer 
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discrimination in the market for labor, this h 3 ^othesis commands agree¬ 
ment, ceteris paribus, in an argument s imila r to that offered in the para¬ 
graph above perta i n in g to Negroes. But other things are not equal be¬ 
tween the sexes. Men who quit an employer do so to take up another job 
or at least to look for another job. Women have these reasons and more, 
including marriage, pregnancy, child care, and so forth. This will have 
the opposite effect on the quit rate from the one posited in the quotation 
above. Also, female employment is much more concentrated among a 
relatively small number of occupations than is male employment, par¬ 
ticularly among ofl&ce deiical jobs. In consequence, women more than 
men can change employers and industries while retaining their occupa¬ 
tional identity. As a result, one would expect female quit rates to exceed 
male rates. 

In sum, the net effect of sex, measured by the per cent of females in 
total industry employment, is in doubt and we do not predict the sign of 
the regression coefficient. 

Per Cent With Brief Job Tenure, Xs 

“Thelongti the length of service of the employee, the greater his spe¬ 
cialization', the greater his specialization, the fewer the extraorganiza- 
tional alternatives perceived” [2, p. 102]. We have chosen to disaggre¬ 
gate this proposition into two simple hjrpotheses. The first one posits 
that the shorter the length of service, the higher the quit rate. The 
second one is to the effect that the greater the specialization, by which 
we mean level of skill, the lower the quit rate. 

Underlying this bifurcation of the quoted proposition is the notion 
that a high level of sTcill and of specialization can be acquired without 
long tenure in one organization or even in one industry—diiefly through 
pre-employment training. Furthermore, the predominant reason that 
the propensity to quit is highest among short-service personnd is not 
degree of specialization but rather what Reynolds terms, “The intrinsic 
difficulty of ‘window shopping for jobs,’ the fact that many of the most 
important features of a job caimot be appraised until one has worked on 
it” [5,p. 109]. 

Length of service is measured in two ways: (i) by the perc^tage of 
total employment in an industry with brid job tenure (sht months or 
less), and (ii) the new hire rate. The latter is used because a high rate of 
new hires is an indicator of the proportion of the work force with brief 
service. 

Quality of Work Force, X» 

As a measure of employee specialization we use the index of quality of 
employment, mentioned earlier Tmder Xi. Thus besides being used to 
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adjust annual earnings by industry, the index is used as an additional 
independent variable to measure specialization, i.e., richness of the 
skill-mix. 

This completes the list of independent variables,® Table 1 summarizes 
the foregoing remarks and repeats the notations for each of the variables 
as they are reported in the multiple regression analysis that follows. 


Table 1—^Variables Used in Regression Analyses 


Description of Variable 

Ssnnbol 
Used in 
Anal3^is 

Expected Effect 
of an Increase 
of Variable 
on Quit Rate 

Quit rate by industry 

Y 


1. Average annual earnings adjusted for the quality of 

Xt 

negative 

work force 



2. Percentage increase in earnings over last three years 

Xi 

negative 

(production workers) 

3. Per cent of employment in establishments with more 



than 250 employees 

X, 

not clear 

4. Union occupancy rate 

x^ 

negative 

5. Layoff rate 

X, 

positive 

General Business activity 

— 

positive 

6. Per cent male Negro 

Xt 

negative 

7. Per cent female 

X, 

not dear 

8. Per cent with brief job tenure 

X, 

positive 

New hire rate 

x^ 

positive 

9, Quality of work force 

X, 

negative 


IV. The Statistical Test of the Hypothesis 

Using the hypothesis developed above as a base, we have formulated a 
linear regression model for the 52 industries in our sample® in an at¬ 
tempt to test the general hypothesis that the quit rate is determined by 
the factors or variables as specified in Table 1. The original sample was 
collected for the year 1963, the latest year for which values for all the 
variables were available.^® Unfortunately, 1963 was not a full-employ¬ 
ment year, and therefore not a particularly good year to test the hypoth¬ 
esis. In periods of relatively high unemployment people may decide to 
move, but are very likely to postpone such a move until opportunities 
for finding a new position improve. Hence we test the hypothesis for the 
year 1966, using all the available information for 1966, and supplement¬ 
ing it with the 1963 values or the values of other years for the inde- 

® An earlier verson of tins paper contained the additional variable “per cent operatives in 
work force” as a proxy for the extent of specific training. The theoretical justification for our 
dioice of a prosy was weak suid the variable is omitted from the present effort. Furthermore, 
the variable turned out to be statistically not agnificant. 

® See the Appendix for a discussion of a choice of sample. 

Except that X% is based in part on 1960 data, as explained in the Appendix. 
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pendent variables for which 1966 values could not be obtained. Four 
such patch-work variables were used (Xi, Xz, Xz, and X 9 ). This gives us 
an opportunity to compare the 1963 with the 1966 results and to observe 
the effect of improved general business conditions on the decision to 
move from an industry. 

It is significant to the reliability of the overall results, to be presented 
in a moment, that there is an overwhelming lack of intercorrelation in 
the independent variables: see Table 2. However, from the outset of the 
statistical analysis we had to face a problem of aggregation in connection 
with variable Xz (per cent of the labor force with six months or less 
tenure), the variable used to measure length of service. The difficulty 
with this variable, which on conceptual grounds is quite satisfactory, is 
the fact that it is available only for industries on the two-digit level 
classification, while the majority of our observations belong either to 
single three-digit industries or to partial combinations of such. This re¬ 
quired assigning an Xz value to three-digit industries by reference to 
their slot in the two-digit industry of which they are a part.^^ A partial 
attempt to solve this problem is made substituting for Xz the new hire 
rate, JCg,, as a measure of length of service. This is far from a perfect 
solution, and we shall discuss it later. 

Main Findings 

We summarize the main findings in the following way (See upper part 
of Table 3): 

1 . All reasonably significant coefficients (for />1.30) have the sign 
posited in Table 1. 

2. The extent of the variance of the quit rate “explained” by inde¬ 
pendent variables ranges from 72.8 per cent for 1963 to 73.6 per 
cent for 1966. 

3. Our hypothesis was not explicit on the sign of the regression coef¬ 
ficient for size of establishments, Xz, because of coimtervailing 
forces. In fact it turns out to be reasonably significant only for 1963 
with a negative sign (i= —1.77). 

4. Our h 3 q) 0 thesis was not explicit on the sign of the regression coef¬ 
ficient for the percentage of females in the work force, X7. There is 
no support for the significance of this variable. 

5. Considerable change in the regression coefficients occurs between 
1963 and 1966, as was expected. This change is summarized in the 
following section. 

Comparison wUk Improved Economic Conditions 

The difference between the 1963 and 1966 runs can be attributed to 


° For a more detailed eiplanation, see the Appeadix. 
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Union occupancy rate Zg* Per cent with brief tenure 

-y*®* Quality of work force 











1293 


STOIKOV AND RAIMON: QUIT RATE 

the changed economic dimate over that period. Table 4 brings together 
some of the more important changes in the economy and in the sample. 
The unemployment rate of experienced wage and salary workers was 
reduced from 5.5 per cent to 3.5 per cent. At the same time, the quit 
rate in manufacturing increased from an average monthly rate of 1.4 to 
2 .6, or almost doubled. 

As posited, all the regression coefi&dents of the variables that were 
reasonably significant either in 1963 or in 1966 (or both) increased in size 
and retained their signs with the exception of the coefficient of Xj, per 
cent male Negro in the work force, whose significance in 1963 is of some 
doubt (l= —1.36). This involved at the same time a shift in the regres¬ 
sion coeffidents that were significant. The general condusion is that the 
coeffidents of the variables that pass usually as “economic” increased in 
statistical significance with improved business activity (level of re¬ 
wards, Xi; recent change in rewards, X*; and the quality of the work 
force, X#). Meanwhile the coefficients of the more “institutional” vari¬ 
ables decreased in statistical significance (size of establishment, Xt; 
union occupancy rate, X*; per cent Negro, Xi; and per cent of work 
force with six months or less of tenure, Xs). The level of significance of 
the layoff rate, Xs, decreased considerably as an exception to the general 
condusion, but note that here too the size of the regression coefficient in¬ 
creased. 

T/te New Eire Rate as an Alternative Measure of Length of Service 

As mentioned earlier, because of certain data difficulties, a substitute 
measure was tried for the length-of-service variable used in the results 
reported so far, even though there was no shortage of theoretical grounds 
for not introducing the new expression of the variable. The new hire rate 
seems a plausible measure of proportion of the work force of an industry 
with a short tenure in that industry. Unfortunately, there are both 
theoretical and empirical grounds for doubting the appropriateness of its 
use in the present study. 

To begin with, the new hire rate is highly corrdated with two other 
independent variables: with average annual earnings corrected for skiU, 
Xi (—.638 for 1963 and —.658 for 1966), and with the layoff rate, Xs 
(.665 for 1963). This by itself puts considerable doubt on the results pre¬ 
sented in the lower part of Table 3, where the new hire rate is used as a 
substitute for the per cent with brief job tenure. 

The theoretical argument that can be made against the use of the new 
hire rate is that very likdy it is a good measure of things additional to 
that which we seek to measure. The new hire rate, for example, is a mea¬ 
sure of labor market conditions perhaps to a greater extent than it is of 
length of service. It thus might measure opportunities in other indus- 



Table 3—Regeession Coefficients 
{t values in parentheses)* 
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-.362 

-1.075 

-.00122 

(-1.32) 

- .00219 
(-2.29) 

Regression 

Variant 

1963 

coefficients'* 

Effect of 1 per¬ 
centage change 
of variable'* 

1 

1966 

/5 coefficients'* 

Effect of 1 per¬ 
centage change 
of variable'* 

1963 

1966 


• Critical values for i are approximately±2.69 for 99 per cent, ±2.02 for 95 per cent, ± 1.68 for 90 per cent, ± 1.30 for 80 per cent. 
^ Only coefficients with a f > 1.30 recorded. 
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Tabie 4— Iupoktant Changes Between 1963 and 1966 



1963 

(Per cent) 

1966 

(Per cent) 

Total civilian unemployment rate 

5.7 

3.8 

Experienced wage and salary workers’ unemploy¬ 
ment rate 

5.5 

3.5 

Quit rates in manufacturing (average monthly 
rate) 

1.4 

2.6 

Significant changes in means (imwdghted) and 
standard deviation (s.d.) in sample of 52 in¬ 
dustries: 

Quit rate (addition of 12 monthly rates) 

15.66 (1.3)‘ 

29.92 (2.5)* 

s.d. 

6.31 ( .5)» 

11.88 (1.0)* 

Layofli rate (average monthly rate) 

1.68 

1.08 

s.d. 

1.22 

.87 

New hire rate (addition of 12 monthly rates) 

26.65 (2.2)» 

46.80(3.9)* 

s.d. 

10.14 ( .8)» 

15.18 (1.3)* 

Per cent of work force with 6 months or less job 
tenure 

11.0 

14.0 

s.d. 

3.8 

3.5 


* In parentheses the rate is expressed as a monthly rate. The new hire rate for 1966 in the 
sample was actually an average monthly rate converted to an annual rate by multiplying by 
12 . 


tries relative to opportunities in one’s own industry, and thus come into 
conflict with other measures of alternative job opportunities; note the 
high correlation with the layoff rate. Furthermore, as long as some in¬ 
dustries have a seasonal pattern to their emplojnnent volume, then by 
necessity the new hire rate and the layoff rate are going to be related, the 
direction of causality not being at all dear. 

All this is to explain why we do present the results of the exercise with¬ 
out further discussion of the coeffidents and their significance. The 
likelihood that we have identified any of the coefficients is so smaJl“ that 
we have preferred to discount them completdy even though the propor¬ 
tion of the variance of the quit rate ‘‘explained” is high enough to tempt 
anyone into error. 

Rdaiive Importance of Variables 

The regression coeffidents presented so far measure the average 
number of units change in the dependent variable which occur with each 
increase of a unit of the independent variables. Their size depends not 
only on the rdation between the independent variables and the quit rate 

** Note, for example, that the substitatibn of the new hiie late for the per cent with brief job 
tenure reverses the sign of the coefficient of the layoff rate—a very dubious result, to say the 
least. 
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but also on the units in which the variables are measured. They may be 
made more comparable by expressing each variable in terms of its own 
standard deviation, using beta coefldcients (sometimes called standard 
regression coefficients). These express the effect of a change of one stand¬ 
ard deviation in the independent variable on the dependent variable, the 
effect being expressed in standard deviations of the dependent variable. 
These we present for only those variables for which the coefficients have 
a plausibility of statistical significance^* in Table 3. 

Unfortunately, this concept of “relative importance’^ is not unambig¬ 
uous because the standard deviation of the variables expressed as a per 
cent of the means is likely to vary from variable to variable. In our case, 
the percentages vary from 8.65 to 80.89. One might plausibly ask oneself 
an alternative question: what is the effect of a one per cent change in the 
independent variable (from the mean) on the per cent change of the 
dependent variable (from the mean) on the average (elasticity of quits 
with respect to independent variable evaluated at the means) This 
measure of “relative importance” is also recorded in Table 3 for the vari¬ 
ables with statistically significant coefficients. 

Comparing these two measure of “relative importance” brings out the 
fact that the results do not agree on relative magnitudes, and even not 
on relative order for 1963. It simply means that the reader is asked to 
choose his specific question and then answer it appropriately by con¬ 
sulting Table 3. For 1966 the relative order of importance stays the 
same with both measures. That order is, in decreasing importance: (1) 
the quality of the work force, (2) the wage level corrected for quality, 
(3) the percentage increase in earnings over the last three years, (4) the 
union occupancy rate, (5) the per cent with brief job tenure, and (6) the 
layoff rate. 

The Size of the Effect of Rewards 

A recent OECD study proclaims that “One of the most significant 
findings of this study is that when the association between earnings 
levels and labour turnover is examined, it turns out to be consistently of 
negative sign, and with high and usually statistically significant values 
of the correlation coefficients. . . . The United States figures relating to 
quits (voluntary mobility) show a still stronger association than do 
those relating to total separations” [10, p. 52], The main weakness of 
the whole study from which we are quoting is its quantitative method of 
analysis. The method consists of calculating literally thousands of 
simple correlation coefficients between variables relevant to the labor 

^ />1.30. No seaise can be made of the conc^t of “relative importance’’ when the coeffi¬ 
cients are not statistically significant. 

There is some difficulty in interpreting dearly this measure when the units of the ind^>en- 
dent variable are already percentage points (which is the fact for a number of our independent 
variables). 
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Table 5—Simple and Partial Regression Coeeeicients eor the Reward Variable 


Average annual earnings corrected for skUl mix: 
Simple regression coefficient 
t 

r 

1963 

-.00629 

(-7.22) 

-.714 

1966 

-.01188 

(-7.47) 

-.726 

Partial regression coefficient 
t 

-.00192 

(-1.66) 

- .00592 
(-2.82) 

Average annual earnings not corrected for skill mix: 
Simple r^ression coefficient 

/ 

r 

-.00422 

(-7.56) 

-.730 

-.00819 

(-8.33) 

-.762 

Partial regression coefficient 
t 

-.00198^ 

(-2.50) 

-.00610 

(-3.88) 


^ Considerable doubt can be raised about these coefficients because uncorrected average 
annual earnings are highly correlated with the quality of the labor force, X 9 (f**.824), 

market for a great number of countries, and testing their statistical 
significance. Not taken into account is the fact that the significance and 
even signs of the relationships easily can be changed if the independent 
variable is considered in conjunction with the set of independent vari¬ 
ables that determine the dependent variable. Furthermore, the size of 
the simple correlation coeflEicient gives no indication of the size of the 
effect of the independent variable on the dependent one. 

This weakness applies to the variables considered in the quotation as 
well. In order to compare our results with those of the OECD study, we 
have computed for our sample of 52 industries a number of simple linear 
regressions between the quit rate and earnings level, both adjusted 
and unadjusted for the quality of the work force; the OECD earnings 
levels are unadjusted for the skill mix. The results are reported in Table 
5. All the signs of the association turn out to be negative, as expected. 
The interesting contrasts that can be noted are: 

1 . Using average annual earnings adjusted for the quality of the work 
force, the simple regression coef&dent overestimates the effect of 
the level of rewards on quits by a factor of 3.2 for 1963 (— .00629/ 
— .00192) and by a factor of 2.0 for 1966 (—.01188/—.00592). 

2. Using average annual earnings unadjusted for the quality of the 
work force, the simple regression coefficients overestimate the size 
effect of the level of rewards on quits by a factor of 2.1 for 1963 and 
1.3 for 1966. 

3. The simple regression coefficient obtained from the unadjusted 
level of rewards overestimates the effect of the level of rewards ad¬ 
justed for skill mix by a factor of 2.2 for 1963 (— .00422/— .00192) 
and by a factor of 1.4 for 1966 (—.00819/—.00592). 
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The effect of level of rewards on the quit rate, although considerably 
overestimated in simple regressions, is still sizeable in the multiple linear 
regression of our analysis. In our sample for 1966, the mean annual level 
of rewards (corrected for skill mix) in the 52 industries is $5,429 with a 
standard deviation of $726, and the mean quit rate (unweighted) is 
29.92 per cent on an annu^ basis. Using the 1966 partial regression 
coefficient of level of rewards (—.00592), we can say that a positive 
standard deviation in rewards ($726) has the effect of reducing the quit 
rate by 4.30 on an annual basis ($726X.00592). Or put differently, 
around the means, a 1 per cent increase in rewards has the effect of re¬ 
ducing the quit rate by 1.08 per cent. 

Final Remarks 

Subject to the important constraints imposed by the unavailability of 
quit rate data at the establishment level as distinct from the industry 
level, the statistical analysis presented above lends considerable support 
to the hypothesis about the quit rate proposed at the beginning. Par¬ 
ticularly worth emphasizing is the fact that when business conditions 
are good, monetary rewards, in the form of level and rate of change, have 
a sizeable effect in prompting workers to stay or not to stay with their 
employers. Coupled with Rice’s findings to the effect ‘^that wage supple¬ 
ment expenditures vary systematically with money earnings” [6, p. 
592], confidence is increased in the allocative role assigned to voluntary 
mobility by orthodox economic theory. 
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INTERNATIONALLY DIVERSIFIED PORTFOLIOS: 
WELFARE GAINS AND CAPITAL FLOWS 

By Herbert G. Grubel* 

The models of portfolio balance developed by Markowitz [5] and 
Tobin [8] explain the real world phenomenon of diversified asset hold¬ 
ings elegantly and properly. The models have been criticized, extended, 
and empirically tested; by now their basic content has become economic 
orthodoxy. Strangely, however, the analysis has not yet been applied 
explicitly to the explanation of long-term asset holdings that include 
claims denominated in foreign currency.^ 

The present paper fills this gap and yields some interesting results. 
First, the international diversification of portfolios is the source of an 
entirely new kind of world welfare gains from international economic 
relations, different from both the traditional “gains from trade” and in¬ 
creased productivity flowing from the migration of the factors of pro¬ 
duction. This specific theoretical proposition is illustrated with some 
calculations based on empirical data drawing on ex post realized rates of 
return from investment in 11 major stock markets of the world. 

Second, the theoretical model shows that international capital move¬ 
ments are a function not only of interest rate differentials but also of 
rates of growth in total asset holdings in two countries. As a result, 
capital may flow between countries when interest rate differentials are 
zero or negative and may not flow when a positive interest differential 
exists. Third, the analysis has some important policy implications in a 
growing world where monetary and fiscal policies are mixed to achieve 
internal and external balance. 

I. The Static Model 

Consider a world consisting of two coimtries, A and B, each with inde¬ 
pendent monetary and fiscal authorities and initially economically 
isolated from each other. Populations, income, and wealth are constant 
through time. There are only three forms of holding wealth: real assets, 
money, and bonds. The latter are issued by the government to provide 
investors with an interest-bearing instrument that allows bridging in¬ 
dividuals’ periods of net savings and dissavings over their lifetimes. In 
addition, the quantity of bonds in the market and the interest rate they 

* The author is assodate professor of finance at the University of Pennsylvania. The mem¬ 
bers of the University of Pennsylvania Finance Workshop have made valuable comments on 
an earlier draft of this paper. K. Fadner, a fellow in the University of Pennsylvania Work- 
Study Program, collect^ the data and helped with the calculations of Part n. While writing 
this paper the author was supported by the National Science Foundation under grant GS1678. 

^ The importance of the real world phenomenon is exemplified by the recent rq>ort in [10]. 
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fetch are regulated by the government in such a manner as to maintain 
full employment. For example, if there is unemployment, the govern¬ 
ment purchases bonds, paying for them with newly issued money. As a 
result of the increased money holdings and the lower 3 H[eld of bonds, real 
assets are relatively more attractive than money and bonds and indi¬ 
viduals try to adjust their portfolio imbalance tWugh the purchase of 
more real assets, which has the desired upward effect on employment. 

Assume that initially domestic portfolio balance exists at interest 
rates on bonds of Rj. and Rj, and variances and covariances of returns of 
(Ta®, (Tb®, ffA.s, where the subscripts A and B refer to the two coimtries 
and are measured from the point of view of Country A. That is Rb, otb®, 
and <ta,b include an adjustment for exchange risk stemming from past 
variations in some shadow price of foreign exchange. Furthermore, as¬ 
sume for analytical convenience that when economic relations between 
the two countries are opened up only bonds and consumer goods can be 
exchanged so that the opening of trade does not affect the return and 
variance from holding real assets and money. Consequently, attention 
can be focused on the changes in bond holdings resulting from the open¬ 
ing of trade. 

Before trade the expected rate of return E(Ra) and risk F(Ra) on the 
“average” investor’s bond portfolio in Country A and B are: 

( 1 ) E(Ra) = Ra 

(2) V(Ra) = cta® 

(3) £(Rb) = Rb 

(4) 7(Rb) = VB® 

After diversification a portfolio containing bonds of both Coimtries A 
and B has the following expected rate of return: 

(5) EiRA.B) = RsRa + PbRb 

Where Pa and Pb are the proportions of bonds of coimtty A and B re¬ 
spectively held in the average portfolio of Country A, Pa plus Pb must 
sum to one and neither may be negative. The variance of the diversified 
portfolio is 

(6) 7(RA,a) = + 2 PaPbva,b + Pb®vb® 

As the two equations show, investors have the opportunity to choose 
from a whole range of combinations of expected rates of return and vari¬ 
ance by picking the appropriate sizes of Pa and Pb. Which specific com¬ 
binations of risk and return they choose depends on their personal pref¬ 
erences, as has been demonstrated by Markowitz [S] and Tobin [8]. 
While the exact diversification is not important for the present pur- 
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poses of analysis, it is useful to demonstrate with the help of a numerical 
example that diversification results in portfolios superior to one-asset 
portfolios of either kind of bonds.* Assume that Ra.=Rb=‘S per cent. 
Therefore, before trade, E{Rb)’=E(Rb) = S. Diversification of the na¬ 
ture Pa=Pb=-5 yields an expected rate of return: 

( 7 ) EiRA,B) = EiRB.A) = 5 

Assume that the variances of expected returns on Country A and B’s 
properly adjusted for exchange rate fluctuations are 0 -^ 1 *= 0 -®*= 10, with 
a correlation between the two rates of return of r= .3. The variances on 
undiversified portfolios are = V(Rb) = 10 but the variance on the 
portfolio containing both assets is 

(8) V(.Ra.b) = 6.5 

Thus, holding both assets does not change the expected rate of return 
but does reduce the riskiness of the portfolio as compared with the one- 
asset portfolio. By similar calculations and data it can be shown that the 
exchange of financial assets can lead to higher expected rates of return 
with equal risks and other combinations of returns and risks, all of which 
are superior to those from undiversified portfolios and, therefore, make 
the holders of wealth better off than they were without the opportunity 
for international diversification. The same principles apply to the res¬ 
idents of Coimtry A and Country B. 

The quantity of foreign bonds demanded by the residents of Country 
A and Country B after the opening of trade in this model depends on five 
primary factors. First, the size of total wealth assets held by the public: 
Since the variables Pa and Pb represent proportions, the absolute size of 
bond holdings is greater the greater the sto(k to which these proportions 
are applied. 

Second, the size of the interest rate differential: Given the variances 
and covariance of the two-asset returns for any risk avoider, the trade-off 
between return and risk is more favorable the greater the foreign inter¬ 
est rate and, therefore, the more of the foreign asset will be held in 
the portfolio. Third, the size of the risk differential: For a g^ven earnings 
differential and covariance of returns the foreign asset is more attractive 
the smaller the risk attadied to it, given the risldness of the domestic 
asset. 

Fourth, the degree of correlation of returns on domestic and foreign 
assets: As can be seen from equation (6) the variance of a diversified 

* The discussiorL of drcumstances under which diverdhcation does not take place, i.e., in¬ 
vestors are risk lovers, domination of assets, perfect corrdation of returns, etc., go beyond the 
scope of this paper and it is assumed that investors and assets in both countries meet the nece&- 
sary requirements for diversification to take place. 
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portfolio is smaller the smaller the correlation of returns. Thus, given the 
ftaming fi differential and variance of each asset independently, diversi¬ 
fication reduces portfolio variance more and, therefore, is more desirable 
the smaller the covariance. Fifth, the tastes of the public: The combina¬ 
tion of risk and return actually chosen from among the combinations 
made possible by diversification depends on wealth holders’ preferences 
with respect to risk and return and current vs. future consumption. 

Given the magnitudes of the five determinants of the demand for 
foreign bonds, the opening up of economic relations between the two 
countries is assumed to lead to a mutual exchange of bonds by the pri¬ 
vate wealth holders. Only if tastes, returns, variances and relative sizes 
of total wealth holdings are equal are the demands generated by each 
coimtry equal. In the following analysis the empirically most relevant 
and theoretically most interesting assumption is made that the potential 
demand for foreign bonds by the residents of Country A exceeds that by 
the residents of Country B. The real effects of such a net excess demand 
are analyzed first, under the assumption of rigidly pegged exchange 
rates, and second, under the assumption of perfectly flexible exchange 
rates. 

First, at pegged rates Coxmtiy A’s excess demand for bonds tends to 
depress its exchange rate and oflicial sales of B’s currency are required to 
keep it stable. We assume that the government of A obtains this foreign 
exchange from the govermnent of B in return for its oflicial lOU’s. 

When international relations are opened, the private residents of A 
sell off some of the bonds issued by their own government and acquire 
those of Country B. Some of A’s bonds thus offered are purchased by 
residents of Country B, but under the present assrunption of an excess 
demand for bonds by Cotmtry A, that government must purchase some 
of its old obligations to maintain aggregate portfolio balance and full 
employment. At the same time B’s government issues a net supply of 
new bonds to the residents of A. 

AU of these changes in the balance sheets of governments and private 
wealth holders are completed a certain time after opening of interna¬ 
tional relations. The length of the adjustment depends on institutional 
arrangements in the bond markets and is not important for the present 
analysis. In the new equilibrium the excess demand for foreign exchange 
ceases and along with it the need for oflicial intervention.* The excess 
demand by Country A’s residents has caused the government of A to be 
indebted to the government of B rather than to its own citizens. B’s 

* 'Hie low^r the risk or the return on bond holdings in both countries, the more likely 

an increase in the total demand for assets. Under these circumstances, savings will increase, 
cauring a fah in the interest rate and requiring changes in employment policy. We neglect these 
eflfects by assuming that th^ are likely to be small. On the same grounds we disregard balance 
of payments and income problems arising from net interest payments. 



GRUBEL: DIVERSIFIED PORTFOLIOS 


1305 


government finds its obligation to A’s private citizens matched by 
claims on A’s government. 

At no time between the two points of asset equilibrium did the ex¬ 
change rate move and since fuU employment in both countries has been 
maintained there have been no income or price effects on the balance of 
trade and no real resources transferred between the two countries. The 
new pattern of asset holdings involves a net transfer of resources only 
if the interest rate on the ofiBicial lOU’s issued by government A and held 
by government B is different from that paid on the bonds issued by 
government B and held by the public in A, assuming equal liquidity and 
other service yields on each t 3 q)e and ass uming equal taxation rates. 

Second, imder flexible exchange rates the net demand for B’s bonds 
causes a lowering of A’s exchange rate, the appearance of a balance of 
trade surplus for A, which persists imtfl real resources equal in value to 
A’s excess demand for bonds is realized. Then the exchange rate returns 
to its previous level under the present assumptions of a static world. 

Assuming that neither government changes the quantity of its bonds 
outstanding, the net demand for B’s bonds from the residents of A tends 
to raise the prices and lower the 3 delds on B’s bonds, inducing the res¬ 
idents of B to substitute real assets transferred from A for these bonds 
in their portfolios. There is a tendency for the return on real capital to 
fall in B and rise in A, reducing what ceteris paribus would have been the 
net excess demand for bonds in A. However, given the other deter¬ 
minants of this demand, total asset holdings and tastes, there is no 
necessity for this net asset demand to be moved to zero. 

As long as the interest rate paid by Coxmtry B on the bonds held by 
the residents of A is equal to the mai^inal productivity of the resources 
transferred to B, the real income in both countries is the same as before 
the opening of international relations, except for the welfare gains 
accruing to the wealth holders from the diversification of their port¬ 
folios. 

The model just presented gives rise to the possibility that real capital 
flows away from the cotmtry with the higher to the one with lower 
physical productivity of capital. Such an event occurs if the size of total 
asset portfolios in Country A is greater than that in Country B so that 
even at the initial interest rate differential in favor of A a net demand 
for B’s bonds is created. Under flexible exchange rates these conditions 
result in a transfer of real resources to Country B through the process 
described in the preceding paragraphs. 

It is dear that the welfare gains accruing to wealth holders through 
international diversification of their portfolios are different in nature 
from those known from the traditional literature in international eco¬ 
nomics, i.e., the Ricardo-Heckscher-Ohlin gains from trade and the 
classical gains from factors moving to higher productivity employment. 
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II. Some Empirical Estimates of Potential Gains From 
Diversification 

In order to demonstrate the range of possible gains to American in¬ 
vestors from international diversification of their portfolios, information 
on rates of return from portfolio-investment in common stock market 
averages of 11 major coimtries (see Table 1) was collected, covering the 


Table 1— Rates op Retton and Standabd Deviation prom Investino in 
Foreign Capital Market Averages 
1959-1966 



Per cent 

Per 

Annum 

(1) 

Value of $100 
at End of 
Period 
(2) 

Standard 

Deviation 

(3) 

Correlation 
(R) with 
USA 
(4) 

USA 

7.54 

178.92 

47.26 

1.0000 

Canada 

5.95 

158.82 

41.19 

0.7025* 

United Elingdom 

9.59 

208.00 

65.28 

0.2414* 

West Germany | 

7.32 

175.95 

94.69 

0.3008* 

France 

4.27 

139.69 

49.60 

0.1938* 

Italy 1 

8.12 

186.74 

103.33 

0.1465 

Belgium 

1.09 

109.02 

37.56 

0.1080 

Neierlands 

5.14 

149.33 

86.34 

0.2107* 

Japan 

16.54 

340.21 

92.52 

0.1149 

Australia 

9.44 

205.75 

34.87 

0.0585 

South Africa 

8,47 

191.60 

61.92 

-0.1620 


» Statistically significant at the 5 per cent levd. 

Note: For co mputational methods see text. 

Sources: The share price index for the United States is Moody’s industrial average of com¬ 
mon stocks from Moodfs Indus. Manual, June 1967. The share price index for Canada is 
the industrial series from the Toronto Stock Exchange Supplement Booklet No. 2, the Toronto 
Stock Exchange, Jan. 15, 1966. 

The share price indices for the United Kingdom, West Germany, France, Italy, Belgium, 
and the Netherlands are from the industrial series of the AUgememes Stai. BuU., European 
Economic Communities, various issues. The share price indices for Japan and Australia are 
industrial series from IntemaU Fin. Stat., International Monetary Fund, various issues. The 
price index for South Africa is a gold mining shares index from the Quart. Bull., South Africa 
Reserve Bank, various issues. 

The industrial dividend 3 ddds for the United States are from Moody’s Indus. Manual, 
Jime 1967. The dividend yield on industrials series for the United Kingdom, West Germany, 
France, Italy, and the Netherlands are from AUgememes Stat. BuU., European Economic 
Communities, various issues; for Belgium, from personal correspondence with the Drediet- 
bank; for Japan, from The Oriental Economist, various issues; for Australia, from personal 
corre^ondence with the Reserve Bank of Australia; for Canada, from one published by Moss 
Lawson and adapted to the Toronto Stock Exchange Industrial Index, from personal cor¬ 
respondence with the Toronto Stock Exdiange. 

The dividend yield on gold mining shares series for South Africa is from personal corre¬ 
spondence with the South Africa Reserve Bank. 

The exchange rates for all countries are taken from ItUemat. Fin. Stat., International 
Monetary Fund, various issues. 
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period from Januaty 1959 to December 1966/ For eacb of these eleven 
markets the foUowing monthly observations were obtained: Indexes of 
common share prices (P), dividend yields on the shares in the index (F) 
expressed as per cent per year, and the dollar exchange rate (X), defined 
as the price of one dollar. Subscripts 0 and 1 used bdow refer to the 
beginning and end of each monthly investment period; the share price 
index and exchange rate at the end of the current month is considered 
to be the price at which the next month’s investment is made. 

The monthly rates of return were calculated on the basis of the follow¬ 
ing considerations. The dollar price of one foreign stock market index 
unit is P£o= Po/Xq. The dollar value of the investment at the end of the 
first month, (FPi)>is equal to thefordgn currency value of dividends re¬ 
ceived DPi=PoFo/12 plus the foreign currency value of one unit of the 
index at the end of the month (Pi) converted to dollars at the exchange 
rate (Xj), i.e., 

(9) F£i = [(PoFo)/12 + Pi]/Xi 

The problem then becomes to find the solution value for ri in the equa¬ 
tion 

(10) VEi = P£o(l + r)^/“ 

which after some manipulation and substitution becomes 



A matrix of correlation among the eleven countries’ monthly returns was 
computed and the variances and covariances were used in the subse¬ 
quent calculations. Average rates of return were computed by taking the 
geometric mean of 95 monthly rates/ 

[ 95 -ll/li 

n (1 -H u)j -1.0 

This formula, thus, computes the annual rate of return from capital 
gains due to common stock price and exchange rate changes, under the 
assumption that dividends are reinvested each month in fractional 
shares at current prices and that interest is compounded annually. No 
adjustments were made for withholding taxes on income or transactions 

* Januaiy 1959 -was chosen as a starting point because in December 1958 European cor- 
rendes became convertible dejure. Common stocks rather than bonds were analyzed because 
of the greater variance around the average returns and across countries found in the former. 
The theoretical anal 3 r 8 is can easily be modified to account for foreign stock purchases. 

s Taking the simple arithmetic mean of the monthly rates vastly overstates the value of the 
capital gains between the beguming and the end of the period plus the value of the dividends. 
For a discussion of the biases inherent in the calculation of indim and averages see [1}. 



1306 


THE AMERICAN ECONOMIC REVIEW 


costs. It should also be noted that exchange rate variations are assumed 
to be the only risks attached to foreign investment. Risks on foreign 
investment s temming from war, confiscation and exchange restrictions 
could not be quantified and were disregarded. Consequently the vari¬ 
ances used in the subsequent calculations understate foreign risk and the 
estimates of gains from diversification are biased upward. 

The empirical calculations are unrealistic in one other important re¬ 
spect. Due to indivisibilities, transactions costs, and limited portfolio 
sizes, it is virtually impossible for anyone to hold portfolios containing 
all of the shares making up the indices used in the calculations. Because 
the portfolio variance decreases with the number of individual stocks 
held, the underestimate of variance available to investors implicit in the 
calculation procedure is smaller the more diversified portfolios are in the 
real world. In general, the bias may not be too large in view of the avail¬ 
ability of mutual funds in most of the foreign markets, though more 
empirical information on the investment patterns, transactions costs, 
etc., of these fvmds is needed. 

In Table 1, column (1) shows average rates of return calculated in the 
manner just discussed while column (2) shows the capital value in De¬ 
cember of 1966 of $100 invested in January of 1959. Columns (3) and (4) 
report the standard deviation of monthly returns and the correlation of 
these fluctuations with those of Moody’s industrial average of common 
stocks. As can be seen, the U. S. yidd has been the sixth lowest, but the 
riskiness of the investment as measured by variance has been the fourth 
lowest. 

Given these historic rates of return and interdependencies of the na¬ 
tional stock markets, it is possible to compute rates of return and vari¬ 
ances of portfolios which would have accrued to investors who had pur¬ 
chased foreign assets in various combinations. The most interesting of 
these combinations are those which for any given variance maximize the 
return. Portfolios which have these characteristics and are attainable 
with the available set of assets can be found through methods of qua¬ 
dratic programming, for which standard computer algorithms are avail¬ 
able.® 

Table 2 presents the results of two different calculations for efficient 
sets of intemationally diversified portfolios. Part A is based on rates of 
return and variances of the eleven industrialized countries mentioned 
before, while Part B is restricted to the data of the eight countries of the 
Atlantic Community. The eight portfolios shown for each case are so- 
called comer portfolios, i.e., those at which further reduction in variance 

• The program used is available in SHARE program under the code RSQPE4 It has been 
devdcp^ by the RAND Corporation. Finding the efficient set for 11 assets required 124 
seconds on the IBM 7040. For the 8 assets the time requirement was 6S seconds. 
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Percentage of Portfolio Invested in Country Portfolio Number 


Part A: Eleven Industrial Countries 


Country: 

1 

2 

3 

4 

5 

6 

7 

8 

United States 






12.3 

12.8 

12.5 

Canada 







14.0 

15.9 

United Kingdom 
West Germany 


2.4 

6.3 

11.9 

12.0 

10.7 

8.4 

7.6 

France 








2.7 

Italy 

Belgium 

Netherlands 





0.2 

1.7 

1.7 

1.5 

Japan 

100.0 

97.6 

74.9 

32.1 

30.8 

17.0 

8.5 

7.0 

Australia 



18.9 

42.6 

43.1 

42.6 

39.0 

37.3 

South Africa 




13.4 

13.8 

15.7 

15.6 

15.4 

Portfolio Return 

16.54 

16.37 

14.76 

11.61 

11.50 

10.25 

9.15 

8.84 

Portfolio Stand. Dev. 

92.62 

90.55 

71.02 

37.12 

36.26 

27.37 

22.82 

22.09 


Part B; Atlantic Community Countries 


Country: 

1 

2 

3 

4 

5 

6 

7 

8 

United States 



26.6 

42.9 

35.7 

32.1 

29.5 

16.4 

Canada 





21.3 

24.9 

27.3 

25.4 

United Kingdom 

100.0 

90.8 

63.4 

43.3 

31.0 

26.0 

22.4 

8.5 

West Germany 




4.7 

5.0 

4.3 

3.6 


France 






6.8 

11.1 

12.9 

Italy 

Belgium 


9.2 

9.9 

9.2 

7.1 

5.8 

5.0 

1.3 







1.1 

34.4 

Nedierlands 







1.2 

Portfolio Return 

9.S9 

9.45 

8.90 

8.47 

7.87 

7.48 

7.20 

4.65 

Portfolio Stand. Dev. 

65.28 

60.63 

46.67 

39.76 

34.49 

32.23 

30.96 

25.10 


Notes: For computational method see text 
Sources: Same as Table 1. 


can be achieved only through the inclusion or omission of additional 
assets. The rates of returns and standard deviations for the comer port¬ 
folios are shown in the last two rows of Parts A and B of Table 2 and are 
plotted in Figure Other attainable combinations of return and stan¬ 
dard deviations can be found by interpolation between comer portfolios, 
as is done by the lines drawn between the points in Figure 1. 

As can be seen, diversification among the assets from the eleven coun¬ 
tries in general would have permitted investors to attain higher rates of 
return or lower variance of their portfolios than they could have by 
purchasing a portfolio consisting of Moody’s industrial average of com¬ 
mon stocks. Which combination of assets given investors would in fact 

^ la the plotting of tlie data it was more efficient to use standard deviations rather than 
variances. Throughout this section the two terms are used interchangeably since this leaves 
substantive conclusions unaffected but facilitates expoation. 
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have chosen cannot be known since it depends on their individual 
marginal rate of substitution between risk and return. It can be said 
unambiguously, however, that if an investor had wanted to maintain the 
same variabilily in return found in the New York investment, interna¬ 
tional diversification would have permitted him to earn 12.6 per cent as 
against 7.5 per cent, a gain of 68.0 per cent in the annual rate of return. 
When the opportunities for investment m Japan, South Africa, and 
Australia are excluded from consideration, the opportunity for gains 
from diversification are reduced considerably, as can be seen from Part 
B of Table 2, and the appropriate efficiency frontier in Figure 1. How¬ 
ever, the increase in return attainable at the New York variance is from 
7.5 per cent to 8.9 per cent, a gain of 18.7 per cent. As can be seen from 
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Table 2, Part B, Column 3, such a portfolio would consist of the follow¬ 
ing approximate investments: 26.6 per cent in New York, 63.4 per cent 
in London and 9.9 per cent in Italy. 

Analogous calculations can be carried out to demonstrate the reduc¬ 
tion in variance attainable by investing in internationally diversified 
portfolios with the same expected rate of return as that from investment 
in New York alone. Such calculations are not shown here; rough esti¬ 
mates can be made by inspection of Figure 1. 

In general, the preceding analysis and calculations suggest that recent 
experience with foreign investment returns would have given rise to 
substantial gains in welfare to wealth holders. If past experiences are 
considered to be indicative of future developments, then these data 
suggest that future international diversification of portfolios is profitable 
and that more of it will take place.® 

III. The Dynamic Model 

Some interesting conclusions from the model of internationally diver¬ 
sified portfolios result from the assumption that assets in both countries 
are growing through time. To simplify the analysis it is assumed that 
growth occurs in perfect balance, i.e., that income and assets in various 
forms grow at the same rate fa and n for countries A and B respectively, 
and that exchange rates are pegged rigidly. If Q’^a.b and are the 
initial stocks of foreign assets held in static equilibrium in Countries A 
and B respectively, then the gross flows {^‘) at any point in time t are: 

(13) Qa.b 

(I'l) QbU = Qji,A 

and the net flow from A to B (^‘a.b) is 

(1^) Xi,/f == r„e — Tbe Qu,a 

Thus, it can be seen that the net flows of bonds between the two coun¬ 
tries is a function of the growth rates and the size of the initial stocks in 
both countries. It is recalled that the initial stocks are determined pri¬ 
marily by the relative sizes of the two countries’ wealth holdings and the 
existing interest rate differential. 

Because of these determinants of bond flows, we have the following 

* The validity of this statement dq)ends on the interpretation of the results. One could 
argue that U.S. investors are in equilibrium and that the measures of risk used in the calcula¬ 
tions represent an underestimate, which if properly accounted for would show little advantage 
to be gained from diverafication. On the other hand, one could also argue that the calculations 
show the existence of a disequilibrium, that in fact U.S, investors are in the process of making 
stock adjustments which are taking time to accomplish. See Part V and footnote 10 for more 
comments on this possibility. 
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interesting possibilities. First, gross capital flows can occur between 
coimtries even if interest rates differentials are zero at all times. This is 
true whenever initial stocks of foreign bonds and growth rates are posi¬ 
tive. Second, net capital flows into the low interest country (assiuned to 
be Country A) can take place when first, ra>rb and Q’‘a,b=Q°b.a\ 
second, Q°a,b>Q’‘b,a and ra—r},\ third, fo>r» and (^a.b>^b,a\ fourth, 
and (^A.B>(^B,A- In the last two cases, however, the net flow to 
Country A occurs only if the growth effect outweighs the stock effect or 
vice versa. 

Under the assumed system of fixed exchange rates there are no equili¬ 
brating forces set into motion by mt bond flows as long as the govern¬ 
ment of the country selling the private bonds is willing to accept the 
other coimtiy’s oflfidal I.O.U.’s in the manner described in Part I. In the 
long run, however, these stocks of oflEldal I.O.U.’s can become very large 
and it is doubtful that any governments are willing to accumulate them 
indefinitdy. Pressures for a real transfer of resources will be generated 
and these will bring into bdng equilibrating forces. 

The nature of these forces can be discerned most readily in the world 
of perfectly flexible exchange rates, where the net demand for bonds by 
residents of Country A results in the transfer of real resources to Country 
B through the generation of a trade surplus for A. This transfer has two 
effects. First, the rate of real economic growth in B increases while that 
in A decreases. Second, the marginal productivity of capital falls in B 
and rises in A. Both the real growth and interest rate effects tend to re¬ 
duce the gross demand for bonds in A and raise the gross demand for 
bcoids in B. The effects persist until gross bond flows have become equal¬ 
ized. However, such equality does not necessarily occur when the inter¬ 
est rate differential is zero. The differential can be either positive or 
negative and gross flows can remain equal as long as the products of 
growth rates times stocks of foreign assets are equal for both countries. 

IV. Interest Elasticity of Capital Flows 

In this part special attention is given to the role of interest rates in the 
preceding models, primarily because of some interesting policy con¬ 
clusions following from the analysis. 

In the static model after stock equilibriiun has been established bonds 
cease to flow between the two countries. However, the potential for flows 
in response to interest rate changes is always present. Thus, if for some 
domestic policy purpose Country A decides to lower its interest rate, 
fordgners will decrease their holdings of Country A’s bonds and domestic 
wealth holders will increase their holdings of foreign bonds. The re¬ 
sult is a net demand for bonds by Country A which leads to a transfer 
of I.O.U.’s to the government of B or to the transfer of real resources 
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in the manner discussed above. However, it is important to note that 
in this static model the flow of capital following the interest rate 
change is a once-and-for-all stock adjustment, which is accomplished 
within a certain time period, the length of which depends on institu¬ 
tional characteristics of the bond market. 

In the dynamic version of the model the change in the interest rate 
differential calls forth the equivalent of a stock adjustment flow which is 
superimposed on the flow due to portfolio growth. The duration of this 
stock-adjustment flow component depends on the institutional charac¬ 
teristics of the bond market, as in the static model. After completion of 
the stock adjustment flow, the regular transfer of bonds continues to 
grow at the same rate as before, but the level is different. These points 
can also be made with the help of the accompan 3 dng Figure 2. 



On the horizontal axis we plot time, on the vertical axis the log of 
gross capital flows from B to A. The line segment has a slope r*, equal 
to the rate of growth of wealth portfolios in Country A. At period h, 
Country A lowers its interest rate and the growth rate of foreign bond 
holdings in A increases, as is shown by the steeper slope of the line seg¬ 
ment tik- After the completion of the stock-adjustment process, the rate 
of growth in foreign bond holdings returns to its old level ta but the leod 
of bond holdin g s is raised at any given moment in time by the vertical 
distance between the solid and broken growth lines as a result of the in¬ 
creased rate differential. 

V. Some Implications of the Model 

First, the olassi cal theory of factor movements conaders rates of re¬ 
turn alone as the determinants of international capital flows. In its baac 
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form, therefore, it cannot explain the real world phenomenon of simul¬ 
taneous European investments in the United States and U.S. invest¬ 
ments in Europe. Direct investment of this nature has been explained as 
resulting from the cost conditions in oligopolistic industries [2], The 
present model provides an additional explanation that is especially 
applicable to the purchase of fordgn bonds and other noncontrol con¬ 
ferring assets. 

Second, the present model suggests that the empirical measurement of 
the interest elasticity of international capital movements can be im¬ 
proved by the inclusion of independent variables representing the growth 
in total asset portfolios and by studying gross flows of capital from 
each country. Consider, for example, the case where the interest rate 
differential is zero, gross flows are positive and large but net flows 
are zero. In our model it is possible tiat an increase in the rate of eco¬ 
nomic growth of one coimtry causes the rise of that country’s gross 
purchases of foreign assets and causes the appearance of a net flow even 
though the interest rate differential remained at zero.® A measurement 
of the interest elasticity of net flows would yield nonsensical results, but 
the measurement of gross flows and inclusion of total portfolio growth 
can explain the phenomenon. 

Third, the model leads to the hypothesis that the large scale U.S. 
investments in Europe during the last decade are part of a stock adjust¬ 
ment phenomenon that started when European currencies became con¬ 
vertible de jure in 1958 after having been convertible de facto a few 
years earlier. If this hypothesis is correct, then there may eventually 
take place a dowdown in the rate of U.S. capital outflows to Western 
Europe.^® However, because of the proportionately larger size of U.S. 
portfolios, normal growth in both continents leads to the expectation of 
a continued net demand for European assets. If this is so, European 
governments must either be willing to accept more of the U.S. govern¬ 
ment’s I.O.U.’s or permit a greater trade surplus to occur if the free 
convertibility of the major Western currencies is to be maintained. 
Equalization of interest rates will be insufficient to equalize gross flows, 
because of the different azes of total asset holdings in Europe and th e 
United States. 

Fourth, the portfolio model suggests that a once-and-for-all change in 
international interest rate differentials leads to only a once-and-for-all 
stock adjustment, after which gross flows return to their old levels. This 
implication of the portfolio modd leads to an empirically important 

»Ha^ G. Johnson has suggested a similar dependence of mtemational capital flows on 
rates of economic growth in his [4]. 

» This pant has also been made by J. Tobin [9, p. 168]. 
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extension of the arguments over the proper mix of monetary and fiscal 
policy for the achievement of internal and external balance. 

In MundeU’s formulation of this argument [6] the domestic interest 
rate is set at such a level as to attract a quantity of foreign capital 
sufficient to fill the current account gap in international payments while 
fiscal policy is set at a level of restrictiveness suffident to attain domestic 
full emplo 3 nnent. Our modd suggests that at the international interest 
rate differential initially chosen, there will be a stock-adjustment flow of 
a size that cannot be sustained beyond the attainment of the new stod^ 
equilibrium. If the external defidt on current account persists beyond 
tMs point of new stock equilibrium, then the interest rate differoitid has 
to be raised again to finance the defidt in the next period and so on until 
it is eliminated by some other polides. If foreign wealth holders run into 
diminishing returns to intemational diversification, then the subse¬ 
quent increments to the interest differential have to be increasingly 
larger.^ 

Fifth, the modd can be used to explain holding of foreign short-term 
assets as well as bonds, corporate securities, and direct investment. Con¬ 
tinuous and growing intemational diversification demand for short¬ 
term assets has some interesting implications for U.S. balance of pay¬ 
ments “defidts” under the liquidity definition. Even if the growing ex¬ 
change of short-term assets between the United States and the rest of 
the world is perfectly balanced, the United States would show a con¬ 
tinuous and growing balance of payments defidt since the foreign hold¬ 
ings of short-term dollar assets are considered to be a potential claim on 
U.S. reserves which the balance of payments statistics are dedgned to 
reflect. Yet, the model presented suggests that these potential liabilities 
are counterbalanced by U.S. holdings of foreign short-term assets and 
that the foreign asset demand is normal and permanent because of the 
continued wdfare gains from holding internationally diversified port¬ 
folios. The model thus strengthens the arguments made against the use 
of the liquidity concept and in favor of the offidal-reserve-transactions 
concept.^ 
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AN INCOME-NET WORTH APPROACH TO MEASURING 
ECONOMIC WELFARE 

By Bttrton A. Weisbrod and W. Lee Hansen* 

Economists and public policy-makers alike have long been concerned 
with the relative and absolute economic welfare of various segments of 
the population. This interest reflects an underljdng concern both about 
the equity of the existing distribution and about our ability to explain 
and forecast more effectively the behavior of producers and consximers.^ 
But given the many possible dimensions of a comprehensive measure of 
economic welfare, the single-dimensional, money-income measure so 
commonly used leaves much to be desired. 

The concern of this paper is with the development of an approach for 
measuring current economic welfare which is operationally feasible and 
broader in scope than the traditional money-income measure. The mea¬ 
sure proposed is based on a combination of current income and current 
net worth (assets minus liabilities). These are made commensurable by 
converting net worth into an annuity value, which is added to current 
income. While this proposed measure stops well short of an “ideal” 
measure, we show that even this change leads to policy prescriptions 
rather different from those generated by the current income measure of 
economic welfare. 


I. The Measure 

The proposed measme rests on the assumption that current income 
and current net worth are both important determinants—although not 
the sole determinants—of the “economic position” of a consumer unit. 
A imit’s econonaic well-being or economic position should be thought of 
as a fimction of the flow of services over which it has command. This 
flow depends importantly on the consumer unit’s current income and 
also on the services it receives from its assets, net of liabilities.* 

It is well known that the distribution of income and the distribution 

* The authors are professors of economics at the University of Wisconsin. They wish to 
acknowledge the excellent research assistance of Martha Strayhom, and the helpful comments 
on an earlier draft made by Robert J. Lampman and Hirschel Ka^er. This research was sup¬ 
ported by funds granted to the Institute for Research on Poverty, pursuant to the proviaons 
of the Economic Opportunity Act of 1964. 

1 There is a considerable literature on the measurement and extent of inequality in the size 
distribution of income. For a review of some of this work as well as for useful bibliographic 
references, see Irving B. Kravis [5]; and T. Paul Schultz [12]. 

* Of course, expected future income or “permanent” income is also rdevant, particularly in¬ 
sofar as it may influence current access to capital markets. Although in our empirical work be¬ 
low we disregard expected future income, this variable certainly deserves further attention. 
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of net worth differ significantly.* Were it not for these differences—^if the 
relative position of the various consumer units were more nearly iden¬ 
tical in the two distributions—^then it would be less important to at¬ 
tempt to integrate the two distributions. Such an integration would still 
be useful, however, if we wished to apply an absolute standard for deter¬ 
mining the level of economic position, e.g., “affluence” or “poverty.” 

Although data on income and net worth are frequently available, the 
two types of information have not been combined, presumably because 
income is a flow while net worth is a stock. The procedure we set forth 
involves converting net worth into an income flow by recognizing that 
it is translatable mathematically into an annuity.* 

For any given consumer unit—^individual, family or household—we 
propose measuring its “economic position,” F*, in time period t, as the 
sum of (1) its current annual income (the precise measure of income, 
which is net of yield on net worth, will be specified later), F i, and (2) the 
annual lifetime annuity value of its current net worth, expressed as 
NWr-^n, where An is the value of an » year annuity whose present 
value is $1.® 


( 1 ) 7, + NWrAn. 

Y*t is, thus, the income obtainable in period t if the unit’s net worth 
were converted so as to sdeld a lifetime flow. 

The annuity value, NWfAn, is a function of the amount of net worth, 
NWt, the life expectancy of the consumer unit, as denoted by «, and the 
rate of interest, r. Thus, for any given interest rate, the greater the net 
worth of the imit, and the shorter its life expectancy, the greater will be 
the annual annuity, and therefore the greater will be the difference be¬ 
tween Y*i and F*. This suggests that the distribution of economic poa- 
tion by age will differ sig33ificantly depending on whether the combined 
income-net worth measure or the current income measure is used. In 
particular, since older people have higher ratios of net worth to current 
money income, as well as shorter life expectancies, their economic posi¬ 
tion will be most affected by the consideration of net worth. 

In proposing our measure we are not implying either that people 
generally do purchase annuities with any or id of their net worth, that 


• See Doiotliy S. Projector and Gertrude S. Wdas [11]; and Harold F. Lydall and J. B. 
Lansiii£ [7]. 

* The authors used this approach in examining the relevance of assets to the definition of 
“poverty,” in an unpublidied memo (August, 1964) while staff members for the Coundl of 
Economic Advisers. The approach has also been used by Janet Murray [9]. Also see Projector 
and 'Wass [11] for a somewhat amilar approach. 
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they necessarily should do so, or that they can do so. The problem of 
making income and net worth commensurable is conceptually inde¬ 
pendent of the practical possibilities for converting net worth into an 
annuity. For the fact is that, if our method of combining income and net 
worth is regarded as unsatisfactory—on the grounds that actual con¬ 
version is either difficult or undesirable—some other method is needed 
for combining them. It is hardly satisfactory to disregard net worth, and 
any measure of economic position which considers both necessarily 
implies some tradeoff between them.® 

Before we turn to several applications of the income-net worth mea¬ 
sure, it is useful to consider alternative periods over which net worth 
might be annuitized. At one extreme, net worth could be aimuitized 
over an infinite period. Economic position would then be measured 
solely by current money income, ^ce the annuity would consist en¬ 
tirely of interest, and that would be included in current money income. 
Thus, in effect, 

(2) Y* s Yt. 

At the other extreme, economic position might be measured under the 
assumption that net worth is to be annuitized entirely during the cur¬ 
rent periodthis implies a measure of economic position: 

(3) Y*^Yt + NWt, 

where Yt should be interpreted as net of the yield from net worth, ^ce 
this yield would be lost if net worth were depleted in the current period. 
The alternative wMch we have used involves the assumption that net 
worth is to be annuitized over the expected lifetime of the consumer 
unit.® This decision, while arbitrary, is consistent with the spirit of much 
recent empirical research that suggests that saving (net worth accumu¬ 
lation) is in large part motivated by a desire to smooth out patterns of 

* r^ard to the practical a^ects of conversion, there are some interesting issues which, 

however, are outside the bounds of this paper. For example, consider the net worth of older 
people, in the form of housing. They frequently prefer to continue occupying homes rather 
than rdocating in smaller quarters more appropriate to their reduced family size; and although 
they may not be opposed to the idea of converting their homes into annuities by sdling them 
and leasing them ba^, the market for such transactions seems quite undeveloped. We can only 
peculate as to why this sort of arrangement is so unusual. This market may have been simply 
overlooked by financial institutions. Alternatively, there may be no real demand for conver- 
version of home equity into an annuity. In addition, it does seem that commercial annuities 
have paid veiy conservative rates of interest, and thus have been rather unattractive. Clearly, 
additional reskrdi into the operation of annuity markets is in order. 

^ This case is discussed by Martin David [S], 

^ There are still other alternatives. One is to assume that net worth is annuitized over some 
arbitrarily ^edfied time period, sudi as the maximum time period consistent with raising 
by some spewed level For an example of this approach, see Projector and Weiss [11 ]. 
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normal lifetime consumption and to build up reserves to take care of 
imanticipated needs arising from, for example, medical expenditures 

[4] [6]. . . 

A decision to annuitize aU of a unit’s net worth over its lifetime, or 
indeed over any shorter period, implies that no net worth will remain at 
the tiiTn» of death of the unit. But if a portion of net worth should be 
regarded as being held in trust as an estate for the survivors or for others, 
then only the remaining portion of net worth should properly be annuit¬ 
ized.® In any case, a decision regarding the treatment of estates should 
be recognized as involving both a factual question of the extent to which 
people do save for estate purposes,^® and a social value judgment re¬ 
garding the desirability of intergenerational wealth transfers (at death 
and at other times)—that is, whether people ought to save for estate pur¬ 
poses, and how much they ought to save [4]. These issues clearly de¬ 
serve more attention. 

In the empirical work that follows we shall arbitrarily base our cal¬ 
culations on the assumption of lifetime annuitization of net worth with 
no estate exclusion. The approach presented is general enough, how¬ 
ever, to embrace alternative assumptions regarding the period of annuit¬ 
ization and size of estate, and, indeed, whether all components of net 
worth should be induded. When the phrase “income-net worth” is used 
in the remainder of this paper it refers to Y*t in expression 1 above, with 
net worth being annuitized over the consumer unit’s expected lifetime. 

II. Applications and Implications 

Uses for the income-net worth measure of economic position are 
numerous, ran^g from reassessment of the extent of economic in¬ 
equality to use in predicting consumer behavior. In this section we 
focus, first, on the extent of economic inequality as indicated by the 
combined income-net worth measure of economic position for families, 
then touch upon the implications of the findings for government anti¬ 
poverty policy and for the definition of tax progressivity and regres- 
sivity, and, finally, venture a comment on the usefulness of the measure 
for the prediction of consumer expenditure behavior. 

The basic sources of data for our income-net worth estimates of eco- 


^ If an estate of size E is desired at the time of ‘^expected’’ death n years hence, then with an 
interest rater, the amount of net worth available for conversion to an annuity at time t will be 


NWt- 


E 


If, alternatively, it is de^ed to guarantee an estate no smaller than size E r^ardless of when 
death occurs, then the amount of net worth available for conversion to an annuity will be 
smaller, namely, NWt—E. 

The fact that intergenerational transfers are so frequently made via the estate route rather 
than by transfers before death may be less an indication of people’s desires to pass on their 
wealth than it is a reflection of their inability to anticipate the time of their death. 
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nomic position are the Survey of Financial Characteristics of Consumers 
(SFCC) and the Curreni Population Survey (CPS), for 1962. The SFCC 
provides data on families by age of head, income, and net worth“; the 
CPS provides data on family income by age of head, broken down into 
finer income classes. In view of the greater detail on income provided by 
the CPS data, and its larger sample ^e at the lower income levels, we 
chose to combine the SFCC data on net worth with the CPS data on in¬ 
come. Full details regarding the method of calculation are described in 
the Appendix to this paper obtainable from the authors upon request. 

Briefly, the nature of the calculations employed to create the income- 
net worth measure of economic position are as follows. From the SFCC 
the median value of total net worth for families by income aze class was 
determined.^ It was then assumed that the net worth for this income 
class in the SFCC data was equivalent to the net worth for the same 
income class from the CPS data. However, since the income data al¬ 
ready include a return from income- 3 rielding assets, this return had to be 
deducted from income before the annuity value of net worth was added; 
otherwise there would have been double-counting of net worth. 

We then determined the size of the lifetime annuity that total net 
worth could produce. In calculating the value of the annuity we used a 
4 per cent and a 10 per cent interest rate, alternatively, to give a notion 
of the sensitivity of the results. In estimating joint life-expectancy 
values—the other component of the annuity calculation—^we assumed 
that family heads (males) were flve years older than their wives, and 
that the full annuity would be received while both husband and wife 
were alive but that the surviving spouse would receive two-thirds of the 
annuity during the remainder of his or her life.“ 

It is clear that a number of simplifying assumptions have been made 
in our empirical work. Consequently, our estimates should be regarded 
as somewhat rough, their principal objective being to illustrate our ap- 
proach.“ 

“ Net wortli refers to all assets less all debts covered in tbe SFCC; the only important assets 
excluded were life insurance investments and equities in annuities and in retirement plans. 
Assets or wealth include the following: own home, automobile, business or profession (farm and 
nonfarm), liquid assets, investment assets, and miscellaaeous assets. Debts include debt 
secured by own home, debt secured by investment assets, personal debt, and debt on life in¬ 
surance policies. See [11]. 

“ Median rather than mean net worth was used, in view of the highly skewed distribution of 
net worth holdings within income dze classes. For further elaboration, see Appendix. The net 
worth data in the SFCC— unlik e the CPS income data—did not distinguish between families 
and unrelated individuals as we would have preferred, except for the under $3,000 income 
dass. See Appendix for further discussion, 

“ Here we follow the approach used by Janet Murray [9]. 

“ After this study was completed, the basic SFCC data tapes became available. We plan to 
use these data for additional applications of the income-net worth measure. Use of the basic 
data will eliminate the need for many of the assuix^tions made above and thus will provide a 
check of the adequacy of these estimates. 
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Table 1—Peecentage DiSTS3unON oe Famiizbs by Two Msasbbes 
OE Economic PosmoH, by Income, 1962 



Percentage Distribution of Families 

Income Size Class 

Current 

Money 

Income 

Income-Net Worth 


4 Per Cent 

10 Per Cent 

Under $3,000 

(1) 

20 

(2) 

18 

(3) 

17 

3,000- 4,999 

19 

17 

16 

5,000- 7,499 

7,500- 9,999 

27 

25 

24 

17 

17 

16 

10,000-14,999 

13 

15 

17 

15,000-24,999 

4 

6 

7 

25,000 and over 

1 

2 

3 

Total 

100 

100 

100 

Median 

$5,960 

$6,480 

$6,750 


Sotttee: Column 1—See [14, Table 3, p. 261. Columns 2, 3—^Based upon data from [14, 
Table 3, p. 26] and [11]; see Appendix to this paper for method of calculation. 


Extent of economic inequality. One important application of the in¬ 
come-net worth concept is to the measurement of economic position or 
of the extent of economic inequality. In this subsection we compare re¬ 
sults obtained through use of the income-net worth measure with those 
obtained through use of the more conventional, current money income 
measure. 

If economic portion is measured by current money income, then the 
distribution of economic position of United States families in 1962 is as 
indicated in Table 1, column 1. It shows, for example, that 20 per cent of 
aU families—9.3 million—^were below $3,000, and 18 per cent—8,3 
million—^were above $10,000. 

If, however, economic position is measured by the more compre¬ 
hensive income-net worth measure, the entire distribution is shifted up¬ 
ward and its shape is altered, as is shown in Table 1, columns 2 and 3. 
By this measure, the fraction of ah families whose economic position is 
below $3,000 peryeaifaBs to 18 per cent at a 4 per cent rate of interest— 
a drop of nearly one million families—and to 17 per cent at a 10 per cent 
rate of interest—a drop of 1.4 million families. The fraction above 
$10,000 rises to 23 and 27 per cent, respectively—^increases of 2.2 to 4.2 
million families. The median economic position, $5,960 per year by the 
current income measure, also risesr—to $6,480 at a 4 per cent rate and 
$6,750 at 10 per cent. 

The shift in the entire distribution is portrayed by the Lorenz curves 
in Figure l.“ They indicate that the degree of inequality is greater by 

^ The Gini coeffideuts are as follows: for the income measure, 0.37; for the income-net worth 
measure at a 4 per cent interest rate, 0.42; and at a 10 per cent interest rate, 0.47. 
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Roms Non* of the Ijorens cirres cross. 

Figure 1. Lobenz Curves: Percentage Share of Income and Income-NTet Worth 
Received by Families, 1962 

the income-net worth measure than by the income measure alone. The 
greater inequality reflects the fact not only that net woirth holdings are, 
on average, positive in all income classes specified, hut also that, except 
for the lowest income class, the ratio of net worth to income rises with 
income, as shown in Table 2.^® 


Tabie 2--MEDIAN Income and Median Net Worth of Famhjes, by Income, 1962 


Income Size Class 

Median 

Income 

Median 

Net Worth 

Ratio 

(2)/(l) 


(1) 

(2) 

(3) 

Under (0,000 

$ 1,780 

$ 2,2SO 

1.3 

3,000- 4,999 

4,040 

2,330 

0.6 

5,000- 7,499 

6,170 

5,560 


7,500- 9,999 

8,650 

11,290 

1.3 

10,000-14,999 

12,500- 

18,320 

1.5 

15,000-24,999 

20,000- 


1.8 

25,000 and over 

N.A. 


N.A 


N.A.—^Not available. 

^ Estiiuated to be equal to the naidpoints of the iucome class. 

Sources: Column 1—See [14, Table 3, p. 26], Column 2—See [tl, Table A, pp. 96-97]; 
also see Appeudbc to this paper. 

The lov^est-income class violates this generalization largely because it contains a higher 
proportion of aged—^rou^y one-third—^than does the next-higher income dass—for which the 
fraction is about one-fifth (calculated from Current Population Report [14]). This fact is sig- 
nificant because the aged (65 years and older) have a Hglier average ratio of net worth to in¬ 
come do younger faaxdlies; see Table 4, infra. 
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Tasle 3—^Median Income, Median Net Worth, and Lite Expectancy 
OP Famiiies, by Age op Family Head, 1962 


Age of 
Family 
Head 

Median 

Income 

Median 

Net Worth 

Ratio 

(2)/(l) 

Family Life 
Expectancy 
(Years)* 


(1) 

(2) 

(3) 

(4) 

Under 35 

$5,585 

$ 759 

.14 

49 

35-54 

6,918 

7,664 

1.11 

34 

55-64 

6,219 

13,210 

2.12 

21 

65 and over 

3,204 

9,719 

3.03 

11 

AU 

$5,956 

$ 8,329 

1.40 



• “Family life expectancy” is a weighted average of the life expectancies of husbands and 
wives at the mean age of the family head and on the assumption that wives are five years 
yoimger than their husbands. A wdght of two-thirds is given to the additional years of life 
expectancy of the wife; this results from the assumption that widows will receive an annuity 
of two-thirds of the amount of the annuity previously received by the combined husband and 
wife unit 

Sources: Column 1—See [14, Table 3, p. 26]. Column 2—See [11, Table A 1, pp. 96-97]; 
also see Appendix to this paper. Column 4—Based upon data from [15]; see Appendix to this 
paper for method of calculation. (Appendix is available from authors.) 

The effect of considering net worth in addition to income varies con¬ 
siderably with the age of the group, as noted earlier. This is illustrated in 
Table 3 which shows that the ratio of net worth to income rises dramati¬ 
cally with age, while life expectancy obviously decreases with age. 
Lorenz curves in Figure 2 for the four major age groups reveal clearly 
how the distributions of money income and of income-net worth diverge 
with age.^^ 

This section establishes that the distribution of economic position by 
the proposed measure differs from that shown by current money income 
because of differences among age groups in life expectancies and in the 
relationship between income and net worth.^* To further Ulustrate the 

w The Gini coefiddents for the income measure and the income-net worth measure based on 
a 10 per cent interest rate, are as follows: 


t of Family Head 

Income 

Income-Nei Worth 

Under age 35 

0.31 

0.34 

35-54 

0.34 

0.43 

55-64 

0.39 

0.50 

65 and over 

0.45 

0.61 


“ Were we to use a more comprehensive measure of economic position that included ex^ 
pected income as wdl as current income—as we have said earlier would be desirable—the picture 
of the age distribution of economic podtion would be altered further. In particular, since the 
incomes of younger people can be expected to rise, their economic position will be improved in 
the future. For older persons, however, the opposite will more likely be the case since, if any¬ 
thing, their expect^ income path is dedim'ng rather than rising. We are planning to examine 
the posdbilities of incorporating expected income into our measure. 
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Age of Head Under 35 Age o£ Head 33-54 



Percent of Peallles Percent •£ FanlUes 


Age of Head 55-64 Ago ef Heed 65 end Over 



Percent o£ Pentllea Percent of Peallles 


Figuse 2. Lokemz Cttsves: PEKcsmAOB Shakes oi Money Income (A) add Income Net- 
WoKiH, AT A 10 Fee Cent Ihtekest Rate (B), RECEnvES) by Families, 

BY Age oe Head, W 2 

usefulness of the new measure we now ezamine the ertieme low and high 
ends of the distribution of economic position. 

Implications for measurement of “poverty” and “affluence*’ What im¬ 
pact does our measure of economic position have on the magnitude and 
age distribution of “poverty” in the United States? In answering this 
question we shall define the poverty line for families as $3,000 of current 
income, or, alternatively, as $3,000 of income-net worth per fanuly. 
(Many an ideal measure of welfare would include many other variables.) 
One especially important limitation to either of these measures is that 
they fail to ^stinguish among families of diverse ^e. Family mze is 
important in looking at the amount and composition of poverty among 
age groups, since there is considerable variation in size by age of family 
head. As Orshansky has shown [10], the family size adjustment reduces 
the total number of poor families, though it leaves the total number of 
poor people unchanged. The reduction in the number of poor families is 
particularly great among those headed by persons over 65, since the 
average size of these families is rdativdy small. For siinplicity, we have 
used the now-antiquated $3,000 poverty line. Our objective, in any case, 
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Table 4—Numbers and Percentages oe Families with Incomes and Income-Net 
Worth oe Less Than $3,000 per Year, and oe Moke Than $10,000 
PER Year, by Age oe Head, 1962 



Less Tban $3,000 Per Year 




Families With Current Income- 


Families With 

Net Worth Below $3,000. at 


Current Money 





Age of 

Income Below 

4 Per Cent Interest 

10 Per Cent Interest 

Family 

$3,000 

Rate 

Rate 

Head 







Per Cent 

Number 

Per Cent 

Number 

Per Cent 

Number 


of AU 

of AU 

of AU 


Families 

of 

Families 

of 

Families 

of 


in Age 
Group 

Families 

(Millions) 

in Age 
Group 

Families 

(Millions) 

in Age 
Group 

Families 

(MiUions) 


(1) 

(2) 

(3) 

(4) 


(6) 

Under 35 

17 

2.0 

17 

2.0 


2.0 

35-54 

13 

2.7 

12 

2.7 


2.6 

55-64 

19 

1.4 

17 

1.2 


1.1 

65 and over 

47 

3.2 

36 

2.4 

32 

2.2 

AU 

20 

9.3 

18 

8.4 

17 

8.0 


More Than $10,000 Per Year 


Families With 
Current Money 

Families With Current Income— 

Net Worth Above $10,000 

Age of 

Income Over 
$10,000 

4 Per Cent Interest 

10 Per Cent Interest 

Family 

Rate 

Rate 

Head 


1 





Per Cent 

Number 

Per Cent 

Number 

Per Cent 

Number 



of AU 

of AU 

of AU 


Families 

of 

Families 

of 

Families 

of 


in Age 
Group 

Families 

(Millions) 

in Age 
Group 

Famines 

(Millions) 

in Age 
Group 

FamiUes 

(MiUions) 


(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

Under 35 

9 

1.1 

10 

1.2 

11 

1.3 

35-54 

24 

5,1 

29 

6.1 

34 

7.2 

55-64 

22 

1.6 

30 

2.2 

36 

2.6 

65 and over 

9 

0.6 

16 

1.0 

21 

1.4 

All 

18 

8.3 

23 

10.5 

27 

12.5 


Source: Same as Table 1. 


is to emphasize not the absolute number of poor families but rather 
changes in that number and in the age composition when net worth is 
considered in addition to income. 

The eflEect of using income-net worth rather than current income is 
shown in the top panel of Table 4. If current income is used alone to 
measure the extent of poverty, then—recognizing that no adjustment 
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has been made for family size—the table shows that 47 per cent of the 
aged are “poor.” When net worth is annuitized at a 4 per cent rate the 
percentage falls to 36, and to 32 at a 10 per cent rate.^® A glance up the 
columns shows, again, the decreaang effect of net worth as successively 
younger families are considered. Thus, the “poverty problem” appears 
to be much less a problem of the aged when net worth is taken into 
account than is the case when current income alone is the criterion. 
Moreover, apart from the distribution of the “poor,” the total number 
of “poor” families falls, from 20 per cent—9.3 million families—to 17 
per cent—8.0 million families—when net worth is considered (at a 10 
per cent interest rate). 

If we now look at the age distribution of poor families, we find that 
whereas the aged poor constituted 34 per cent of all poor families by the 
current income measure, they comprise only 28 per cent of all poor 
families according to the income-net worth measure. In absolute num¬ 
bers, their total drops from 3.2 million to 2.2 million families. Conse¬ 
quently, the rdative as well as the absolute number of the “aged poor” 
is substantially reduced. Again, the rising ratio of net worth to income 
with age, shown in the top panel of Table 5, coupled with the falling life 
expectancy, is of critical importance. 

The question of how poverty should be measured for purposes of 
governmental policy remains open; it is certainly not resolved by our 
brief foray into the issue.*® Hluminating, nonethdess, is the fact that the 
proposed income-net worth measure of economic position—by account¬ 
ing for net worth and life expectancy as well as income—^portrays a 
smaller magnitude of poverty, and a rather different age composition of 
the poor. 

It mig ht be argued that the more conventional measures of poverty, 
based on current income alone, have assumed impUciUy somelevd of net 
worth holdings, or that they ought to have made such an assumption. If 
the income-net worth measure is viewed as useful, the question still re- 

” A comparison of out results with those of Janet Murray [9] can be made only for fan^es 
aged 65 and over with aamual sumey income less than $3,000i^or only these aged families 
were examined m her study. By our income-net worth conc^t and at a 4 per cent interest rate, 
the number of aged poor is reduced by 23 per cent, i.e., from 47 to 36 per cent. The Sodal 
Security study also uUd a 4 per cent interest rate, but employed two income measures: income 
with prorated assets excluding home, and income with pxorat^ assets including home. The first 
measurereducedthenumberof theagedpoorbyonly 11 per cent; from 54 to 43 per cent. When 
homes were included among prorated assets, the number was reduced by ova: one-third, from 
54 per cent to 35 per cent, Le., a total reduction of 35 per cent. Differences in the underlying 
data as wdl as use of assets rather than net worth would appear to account for the difiaence 
in her results and those presented hae. 

** For example, there is the issue of how protective social insurance baiefits, or more 
broadly the fi^ range of public sendees, should be treated. But this tc^ic has bardy been 
opened q>. We owe print to Robert J. Lampman. 
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Table S—^Median Incxdme and Median Net Worth or Families with Incomes or 
Less Than $3,000 per Year and or More Than $10,000 per Year, 

BY Age or Family Head, 1962 



Less Than $3,000 Per Year 

Age of Family Head 

Median | 

Median 

Ratio 


Net Worth 

Income 


(NW) 

(y) 

NWjY 

Under 35 

1 0 

$ 1,782 

0 

35-54 

385 

1,760 

.22 

55-64 

5,625 

6,667 

1,646 

3.42 

65 and over 

1,844 

3.62 

AU 

$ 2,250 

$ 1,788 

1.26 


More Than $10,000 Per Year 


Median 

Median 

Income 

Ratio 

NW/7 

Age of Family Head 

Net 

Worth 

Under 35 

$ 7,634 

$12,969 

.59 

35-54 

20,349 

13,449 

1.51 

55-64 

35,524 

12,420 

2.86 

65 and over 

45,800 

$21,714 

14,084 

3.25 

All 

$13,454 

1.61 


Source: Same as Table 3. 


mains as to what level of income-net worth should be regarded as a 
poverty line for purposes of measurement or eligibility for public pro¬ 
grams. 

It seems reasonable that the ^^offidal” measures of poverty adopted 
by the U.S. Ofl&ce of Economic Opportunity, which consider current in¬ 
come and family size, could be extended to encompass net worth as 
well. Indeed, something very similar to this has already been imple¬ 
mented by the College Scholarship Service which, in determining the 
eligibility of college students for financial aid—^from both private and 
public sources—relies upon family net-worth data in addition to current 
income and family size. The 1966 Survey of Economic Opportunity 
(SEO) makes this approach applicable to a more general class of de¬ 
cisions regarding “poor’' or “needy” people, for it will provide extensive 
data on the net worth of low income families by family size. 

Turning briefly from the poor to the ^^affluent,” we see in the bottom 
panel of Table 5 what effect consideration of the annuity value of net 
worth has on the upper end of the distribution of economic position. 
Considering money income only, 18 per cent of U.S. families, or 8.3 
million families, were over the $10,000 mark; but this rises to 27 per 
cent—12.5 million families—^when net worth is annuitized at a 10 per 
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cent rate of interest. And, as ■with the low end of the distribution, the 
effect of considering net worth is markedly age-specific. 

Implications for defining tax progressivity and regressivity. The income- 
net worth measure may be "viewed as an alternative standard for viewing 
whether a given tax is “really” regressive, progressive, or proportional. 
We suggest that the ratio of taxes paid to current income may be a less 
useful standard for assessing vertical tax equity than is the ratio of 
taxes paid to income-net worth. 

When net worth is considered in addition to income—^in the manner 
we propose—the progressivity or regressivity of the tax system with re¬ 
spect to particular groupings of people ■will ^ange in a systematic way. 
The essential reason for this is, as discussed above, that the ratio of in¬ 
come to income-net worth is not the same, either among income classes 
within age groups, or among age groups. Within any age group the use 
of the income-net worth base will show any tax, or the tax system as a 
whole, to be less progressive or more regressive, as the case may be, than 
if the conventional income base is used. This results from the fact that 
the ratio of net worth to income rises "with respect to income. Similarly, 
the use of the income-net worth base will show any given tax to fall less 
hea"vily upon aged people than upon yoimger people. This results from 
the riring ratio of net worth to income with respect to age, and from the 
decline of life expectancy "with respect to age. Both of these factors axe 
captured in the proposed income-net worth measure but not in the cur¬ 
rent income base. 

These illustrations can be generalized as follows. The net effect of the 
(1) rising ratio of net worth to income over the life cyde, (2) decreasing 
life expectancy over the life cyde, and (3) rise and then decline of in¬ 
come over the life cyde, "will determine the predse dimensions of shifts in 
progressi"vity or regressivity by the income-net worth measure rdative 
to that indicated by the use of current income alone. It is dear, however, 
that the picture of how our tax burdens are rdated to “ability to pay” is 
very different when our more comprehensive measure of “abihty” is 
used. This suggests the desirability of undertaking studies of effective 
tax rates based not on current income but on ability-to-pay—as mea¬ 
sured by income-net worth—^for various taxes and for the tax system as 
a whole.“ 

Consumption lehavior estimation. The approach presented in this 
paper for mea-tniring economic position may be applied fruitfully to the 
prediction of consumer behavior. Indeed, any measure of economic posi¬ 
tion would seem to imply a theory of behavior, and "vice versa. Thus, if 
economic position can be -viewed as a function of annuitized net worth as 

The tdevance of net assets to the “legresdvitT” of the sales tax has been discussed by 
Harold M. Somers in a statement prq>aied for the Joint Economic Committee [13]. 
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well as current income, then we might expect consumer expenditure 
levels also to depend on these factors. 

Consider, for example, the relationship between the level of consumer 
expenditures in a given time period, and the level of permanent income, 
or alternatively, the level of windfall income in that period. Employing 
our income-net worth approach we suggest that the MFC out of per¬ 
manent income should be higher, in general, than the MFC out of wind- 
faU income—and that the difference should narrow with age. 

The reasoning is as follows: an increment of windfall income may be 
viewed as, in effect, a lump sum transfer of net worth (simply assets in 
this case). As such, its effect on current consumption expenditures would 
tend to be determined not by the size of the capital transfer but by its 
a.nTiiia.1 lifetime annuity value. Given the size of the capital transfer and 
the interest rate, the annuity value will depend on the life expectancy 
of the recipient, and, hence, will vary directly with the recipient’s age. 
In all but the limiting case in which life expectancy does not extend 
beyond the current period, the annuity value will be less than the capital 
value. Thus, even if the recipient’s MFC with respect to annuity mcomt 
were unity, the observed MFC with respect to the capital value would be 
less than unity, and would be smaller the younger is the recipient. 

It is interesting to note that this testable prediction is similar to that 
arrived at by Modigliani-Brumberg-Ando [8], [1], While they started 
with the objective of predicting consumption behavior, their work 
implies a measure of economic position—^namely, that economic 
portion at a point in time is the sum of net worth plus the present 
value of expected income, divided by the length of expected life. We on 
the other hand started with the objective of measuring economic posi¬ 
tion, but some of the implications of the measure for consumption pat¬ 
terns became apparent as our work progressed. It is to be hoped that in 
the future closer rapport will develop between researchers concerned 
with measures of economic welfare and those concerned with the theory 
of economic behavior. 


in. Conclusions 

The income-net worth measure proposed here, while incomplete as a 
measure of economic welfare and imperfectly measured in this paper, 
has a number of useful attributes, the major one being that of merging 
two disparate but obvioudy related measures of economic position into a 
unified measure. The most striking result is its impact on the economic 
position of the aged, who by this measure appear to be considerably 
“better off” than is shown by the current income measure. This results 
from the interaction of income, net worth holdmgs, and life expectancy. 
In addition to questions about the distribution of economic position, the 
income-net worth measure may be useful as a basis for redefining tax 
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progressivity and regressivity, and as an explanatory variable in con¬ 
sumption behavior studies. Finally, it seems apparent that the measure¬ 
ment of economic welfare and the prediction of economic behavior are 
really two sides of the same coin, and that more explicit recognition of 
this fact would enrich the work in both areas. 
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LEON WALRAS^ CORRESPONDENCE 
AND RELATED PAPERS: 

THE BIRTH OF MATHEMATICAL ECONOMICS 
A Reoiew Article 

By Serge-Christophe Kolm* 

L6on Walras’ Correspondence and Related Papers^ edited by W. JaiBFd, is 
the source book on the birth of mathematical economics. As Walras said, 
“Cournot and Gossen died unknown; Jevons died unsung.”* He himself 
was first to succeed in breaching the wall of the scornful opposition to the 
application of mathematics to economics, only at the high cost of forty 
years of a much-resented exile and of endless struggles with this corre¬ 
spondence as a weapon. Jevons is here, and so is the old Cournot who had 
been the schoolmate of August Walras (Lion’s father and mentor in 
economics) at the Ecole Normale Sup^rieure. Then come the Young Turks, 
scattered m the Western world, Walras’ enthusiastic and grateful, or 
caustic and reluctant, disciples, brilliant and better mathematicians than 
the Master, arguing fine points and reporting news of the crusade for mathe¬ 
matical economics: Bortkievicz (“my young Slavic disciple”), Wicksteed, 
Edgeworth, Pareto, Barone, Wicksell, Fisher. And while mathematicians 
supply their inputs in scanty but remarkable letters, while all economists 
whose names are remembered express their enthusiasm, doubts, argu¬ 
ments or claims to priority, Walras tries to gain acceptance for his ideas 
through hundreds of letters to writers, scientists, publishers, government 
engineers, philosophers, officials, and friends. The hostility he encounters 
from the establishments of French lawyer-economists, German “historical” 
economists, British xenophobic circles, and Italian officials who forced 
Pareto, Pantaleoni and nearly Barone into exile,® deepens his bitterness. 

* The author is associate professor of economics at Stanford University. He is very grateful 
tot he following persons who helped to make very substantial improvements in the presentation 
of these ideas: Paul Hohenberg, Paul Samuelson, William Jaffd, Kenneth Arrow, and the edi¬ 
torial staff of the American Economic Remew. Full responsibility for remaining defects is as¬ 
sumed by the author. 

^ William Jaffd, editor, Correspondence oj lAon Wcdras and Rdated Papers^ Amsterdam: 
North-Holland Pubhshing Co., 1965. Three volumes. Pp. xliii, 799; xxvii, 763; xxiii, 538. $40 
for set. 

* Previous applications of mathematics to economics, although sometimes marked by a 
touch of genius, were too casual to be really credited with much more than forerunners' in¬ 
sights. Walras was at least partially aware of the long series of studies extending over a century 
from Giovanni Ceva’s 1711 paper to Von Thtinen's 1828 book and having reached its high 
point with some physiocrats, in particular Isnard. We learn here that Pierre Samuel Du Pont 
de Nemours discussed his “political curves” with “the great Danid Bernoulli”; however, the 
latter's study on maximization of expected utility (presented in Saint-Petersburg in 1738) 
could not possibly have been written for a “geaeral price theory” “at the instigation of” the 
former (bom 1739) as Walras was told by Oncken (letters 1251,1252; 1. will deagnate letters 
hencefo^). 

» Pareto was forbidden to give free lectures and went to Lausanne. Pantaleoni tau^t in 
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Toward the end of his life, a ray of hope comes from America where scholars 
are ready to accept the new idea, “if we explain them simply” cautions 
Baronet 


This correspondence is interesting on several grounds. 

The main one may be that the reader witnesses, not without emotion, a 
whole era coming back to life. These letters are an extraordinary vivid 
and sensitive chronicle of French and Western intellectual social life at 
the turn of the century, with all the flavor it can have when filtered through 
the resentful mind of a typical Third Republic Radical-Socialist:® a con¬ 
trasted mixture of deeply concerned, bitter, and indignant irony for the 
present and of humanitarian optimism for the future. 

The second reason for the interest of this correspondence is its excep¬ 
tional contribution to epistemology: it provides a uniquely detailed ac¬ 
count of the psychology and sociology of the making of a science at the 
mathematization stage.® 

We learn quite completely what were the motivation and the mathe¬ 
matical knowledge of one of the main scientists responsible for this in¬ 
tellectual mutation. We observe society's every reaction against a new 
idea which hurts established thought and scholars. We witness the long, 
anguished, and most of the time rebuked quest for social acceptance. All 
this is of special interest since it is the first revolution of this kind in the 
social sciences; the novelty relative to other fields lies not so much in new 
methods of knowledge as in a special social involvement of the science 


Geneva. Major (later Colonel) Barone, while teaching strategy, de^eratdy sought an ap¬ 
pointment to te^ economics and was ready to go “as far as America” for this before he 
finally found it at the Rome Business School (L 1120,1124). 

^ Rather than “simply,” Barone uses the kindly protective nuance of simplemenf* 
0- 1224). The Correspondence diows a unanimoudy warm welcome to Walras* ideas from the 
United States. The main center of recq)tion was Columbia where Henry L. Moore, who made 
the Lausanne pilgrimage to meet Wal^, taught mathematical economics as early as in the 
first years of the century, and where E. A. R. Seligman, A. S. Johnson and J. B. Clark, although 
not mathematical economists themselves, read, appreciated, and probably understood Walras. 
More original, Irving Fisher at Yale also seems to have beea much more isolated. Chicago is 
represented in this Correspondence by J. L. Laughlin. 

® “Beautiful as *89,*' Walras writes to his friend Jules Ferry (the statesman who tau^t the 
French how to read). Walras resembled much at times an intelligent Monsieur Homais. Bh 
famous “Prayer of a Free-Thinker** is a modd of its kind, thou^ with none of the ^arkle of 
Diderot's Testament (“Prayer to God, if He exists**). Quite matter-of-factly, Walras writes 
to a correspondent, *T am not a believer ance I am a philosopher.” One can only regret, for his 
image, that such a naturally Dreyfusard social writer did not involve hims^ more in the 
Affair. Walras also shares the spedal kind of chauvinism for **the country of the Dedaration 
of the Ri^ts of Man” characteristic of this Republican anti-Kaiser ideology: “Justice is a 
Greco-Latin and French idea,” he writes to Adolphe Landry (there is something in it: the feel¬ 
ing became hazy in the northern fogs, and the same word is used for a definitely different idea, 
in the present American ideology, for instance). 

• It is certainly not fortuitous that both Cournot and Jevons wrote huge volumes on gnosiol- 
ogy and epistemology, req)ectivdy. 
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which fosters specific, eager motivations and reactions; and Walras^ 
viewpoint is very bound to this: for him the only justification and worth¬ 
while outcome of mathematical economics is social reform. 

Walras' letters tell us less about the immediate psychology of discovery 
than, for instance, Descartes' analysis of systematic mathematization in 
physics or Poincare's account of mathematical intuitions. But they are 
probably more revealing than any other written piece on slow, long-term, 
recurrent discovery processes, since throughout his life Walras had only 
very few ideas (very important ones, though) which he kept pondering 
over for decades, improving upon them from letter to letter and from one 
edition of the Miments to the next. Still more important, the Correspondence 
provides a fascinating example of the social process of discovery with 
feedbacks through colleagues engaged in similar endeavors. Such records 
are of special interest for those blessed periods in the history of a science 
when ideas have ripened to the point where several scientists discover the 
same things at the same time. This was certainly the case of economics 
around the 1870s when ten persons independently discovered marginal 
utility and its relation to relative prices, and around the 1880s when only 
a slightly smaller number of economists discovered the similar relation for 
marginal productivities. 

A third matter of interest in these letters is the light they shed on the 
specific case of the development of mathematical economics. We shall 
expand on this point by considering first the problems of the economist 
Lion Walras himself, and then his arguments with the other mathematical 
economists. 


II 

L6on Walras became an economist at the request of his father (even as 
a pledge to him);^ the idea to treat the questions mathematically came to 
him by reading Cournot; but what was his knowledge of mathematics? How 
did he acqxiire the tools which were especially relevant to his own economic 
problems? What was the influence of scientific works in other fields on his 
discoveries and in particular on that of general economic equilibrium? The 
Correspondence is replete with information on these points. 

Walras' mathematical skills were probably higher than Jevons', but 
certainly less than those of Bortkievicz, Edgeworth, Pareto, Barone, 
WickseU, and even Cournot. He aquired them in four ways. His studies 
in engineering gave him the start. At nineteen, he attended the special 

’ Finding engineering unsuited to his temper, lAon Walras first thought of entering on a 
literary career; and his first publication was a noveL Then at the age of twenty-four, he 
promised his father to devote his life to economics, and he went on writing a ''refutation of 
Proudhon” (a traditional ezerdse among socialist economists of that time). At twenty-sk he 
decided that his mission on earth was to build mathematical economics, and he started the 
thinking whidh he carried on till his death. But he had to wait until he was thirty-six (during 
the 1870 Prussian occupation of France) for the Lausanne “Academy** to offer him the oppor¬ 
tunity to devote all his time to research and teadiing, appointing him on the impression left by 
a lecture he had delivered ten years before {AtUoMography, etc.). 
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classes designed to prepare candidates for the scientific ‘‘Grandes Ecoles,” 
but he failed the entrance examination of the Ecole Polytechnique® because 
he spent his time reading Lagrange, Newton, and Descartes rather than the 
syllabus.® He then entered the second best school, Paris School of Mines, 
which he left after only one year obviously because of the meager social or 
philosophical content of geology. A second source of mathematical infor¬ 
mation came from his reading. In addition to the above mentioned authors, 
and while still preparing his ^^baccalaureat” of mathematics (hence, at 
eighteen) Walras read straight through Poinsot’s treatise on mechanics, 
which was to become the book of greatest influence on his later work.^® 
Furthermore, all his life long Walras enjoyed mathematics and he at least 
looked into fairly advanced treatises. Thirdly, of the highest importance, 
because they were exactly to the point of his problems, were Walras^ con¬ 
sultations with two of his Lausanne colleagues: the professor of mechanics 
and engineering Piccard^ and the professor of mathematics Amstein; 
actually, these scholars must respectively be credited with ^'Walras’ ” 
discoveries of the relations between relative prices and marginal utilities, 
and between relative prices and marginal productivities, deriving them 
both from an explicit maximizing behavior assumption. Finally, Walras 
received a few extraordinary letters from mathematicians, engineers, 
actuaries, and statisticians (Perozzo, PoincarS, Laurent, and also D^Ocagne), 
giving straightforwardly the solutions of the basic problems at the heart of 
utility theory, and wMch he probably failed to understand thoroughly. 

Let us try to trace out the origin of the ideas most important for eco¬ 
nomic theory. 

General equiUbrium. The Correspondence probably confirms general 
equilibrium as Walras’ greatest and most original contribution. The in¬ 
spiration definitely came from the general (static or dynamic) equilibrium 
of physical systems as studied in astronomy, for instance by Newton and 
Laplace whom Walras often mentions, and in mechanics. Poinsot’s treatise 
‘‘Elements of Statics,” with its Chapter 2 “On Equilibrium Conditions 
expressed by Equations” and its appendix on the “General Theory of 
Equilibrium and Movement of Systems,” was crucially influential.^ 
There Walras learned to deduce the conditions for general equilibrium 
from a general rule for the conditions of individual equilibria, and to 
determine the unknowns by a system of an equal number of simultaneous 
equations obtained by joining equilibrium and constraints equations. 

Relation between marginal utilities and relaHve prices^ as derived from 
maonmization of utility, Paul Piccard, who helped Walras on many points, 
prepared a note for him in 1872, in which the equality of the ratio of the 
marginal utilities of two goods to their relative price is deduced from a 

^ This is not the worst scandal; Galc^ too, foiled, on mathematical ezaminadona. 

° Ezplanaflon given by the Autobiography, 

w L 1483, note 7. 

An unde of the stratosphere and bathy^here Belgian twins. 

“ 11483, note 7. 
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description of the behavior of a person which is the maximization of a 
magnitude (the rationale is that this agent seeks “to satisfy as much need 
as possible”) This “utility” is the sum of the two “surpluses” under the 
marginal utility curves, each as a function of the quantity of the corre¬ 
sponding good.^ 

Choice of technique and relation between marginal productivities and relative 
prices. In 1876 or 1877, Walras asked Herman Amstein the outcome of the 
minimization of the unit cost of a product when the technical coefficients 
(which Walras calls ^^coefficients de fabrication^^) are linked by a production 
function.^ It seems that Walras had implicitly in mind a production func¬ 
tion in the quantities which would be homogeneous of degree one, rather 
than the equation of an isoquant of any production function written as a 
function of the inputs per imit of output thanks to the fact that the quan¬ 
tity of the latter is given. Amstein showed Walras the solution and methods 
of a constrained maximization problem and especially the use of a Lagrange 
mtiltiplier (without using the name). However, twenty years later Walras 
scribbled a note in which he derived the equilibrium relations between rela¬ 
tive prices and marginal productivities from a zero profit condition taken 
as an identity, with an explicitly given quantity of output. Only after 1900 
did Walras pick up Amstein^s suggestion and use a Lagrange multiplier 
to derive the relations from the problem he initially posed, this time ex¬ 
plicitly with a given quantity of output. 

Ordinality of utility. Henri Poincare’s letter to Walras^ is the Magna 
Carta of ordinalism: never have the reasons and justifications, and also the 
obligations, of the use of ordinal utility been expressed so relevantly and 
in so few words. In addition, that all that he wanted was an ordinal utility 
fimction was clearly explained to Walras by the actuary Hermann Lau- 
rent^^ and by Pasquale BoninsegnP* (Pareto’s successor in Walras’ Chair) 
in relation to the problems of “integrability,” “measurability of utility,” 
and “marginal utility of money.” Walras shows that he understood these 
points. One then wonders why he so consistently used separable (additive) 
utility functions which keep this form under only a linear transformation 
and not an arbitrary increasing one. Did he believe that, as a psychological 
fact, one “cardinal specification” of the ordinal utility is separable (that 
is, an ordinal version of Pigou’s views)? More likely he did not think this 
question through thoroughly (and neiAer did Pareto after him, in spite of 
his good formulation of the subject, as is proven, among other things, by 
his definition of complementary and substitutable commodities). 

Integrability conditions. This is precisely why Walras failed to under- 

»pp. 308 to 311. 

“ It is unfortunate that the lab^ of the axes in the diagrams on page 309 are wrong: they 
are inverted (the marginal utilities diould be on the abscissa)^ and they are not even in the 
notation of the text 

L 364, and note pp. 517 to 520. 

wi. 1496. 

ncf,l. 1452, 1454, 1455, 1456. 

«1.1706. 
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stand Luigi Perozzo’s suggestion on integrability conditions, since these 
^5^ additive utility. Perozzo was an Italian ofiScial statis¬ 

tician who worked up some price statistics for Walras’ ideas on money and 
discussed at length the latter’s plan for international liquidity. In a Feb- 
niary 1890 letter^* he generalizes the idea elaborated by G. B. AntoneUi in 
iiis remarkable 1886 Sidla teoria maiefnaiica della economia polUica,^^ that 
demand functions are a Jacobian system (i.e., are integrable into a utility 
function): considering that the observed, or theoretically justified, joint 
variations of prices and quantities, or only prices, can yield relations be¬ 
tween these magnitudes which are not demand functions (i.e., quantities 
as function of prices and income or—as in Antonelli’s study—of prices and 
initial endowment of commodities), he writes from Jacobi’s theorem the 
integrability conditions for sets of such relations which are much more 
general than demand fimctions.*^ Then Perozzo suggests that in order to 
have the same success as the physical sciences, economics must seek a 
‘^fundamental partial differential equation” which would play the role 
that such an equation holds in most fields of physics or mechanics. He goes 
on to construct it along the lines of heat theory.^ ‘‘Then,” he says, “we 
enter into the theories of potential which I believe to be applicable in all 
their parts to economics with concepts which I shall mention to you 
another time since I do not want to exhaust your kindness with a longer 
letter.” This was a Fermat-like statement since Walras’ lack of enthusiasm 
for these ideas discouraged Perozzo from keeping his promise.*® 

Duality. Since his mind was not turned toward the “contact elements” 
of indifference loci, it is not surprising that Walras did not exploit the 
duality ideas which were presented to him on at least two occasions. The 

«1.962. 

R^roduced in 1952 by Malfasi Editor^ Mflano. 

^ After that, it only remains to take into account the possibility of ridges in the indiffer¬ 
ence surfaces (discontinuities of the gradient of utility). This offers no difficulty since the whole 
problem is “HafiPs simple problem,” the solution of which has been complete by Goursat. 

^ I understand his basic reasoning as the following. H the arguments of a production or util¬ 
ity function are subject to small changes due to a great number of independent causes in each 
differential time interval, this gives a term of the time derivative of the function whidi is the 
sum of the second order partials with respect to each of the variables, weighted by the maiginal 
variance per unit of time of the corresponding variable (only the fact that these variances can 
be different makes this sum different from a term proportional to the Lapladan). More gener¬ 
ally, many ideas of statistical thermod 3 mamics and statistical mechanics could be applied to a 
“statistical economics,” and to start with “statistical aggregation” which computes the proba¬ 
bilities of macro variables or relations by counting the number of micro ^tem states which 
present a given macro property. Cournot was certainly at some point not fiur from these ideas 
when he classified social sciences as “combinatorial sdences” (as opposed to what he called 
the “quantitative” ones). 

^ Walras’ answer to this letter (L 969) does not riiow the “Maltre de Lausanne” at his very 
best. He basically says that (1) althou^ he read the letter several limes, he does not undei^ 
stand the formulas; (2) it so happens that economists who were mediocre mathematicians, such 
as Jevons, produced good theories, whereas mathematidans who were not economists «[iough, 
sudi as Edgeworth, Auspitz and lieben, wrote much nonsense; (3) but Perozzo will be safe if 
the publication of his researches is preceded by a summary of the JSlimenis theory ‘Vhich 
would be as useful for the reader as for 3 n}ursdf.” This sentence ends the long correspondence 
between the two men. 



1336 


THE AMERICAN ECONOMIC REVIEW 


first was his friend Amstein’s book on tangential coordinates which he 
looked at closely and discussed, but apparently did not relate to his own 
problems.^ The second was Edgeworth’s use of a dual utility function, i.e., 
of utility as a function of prices and income (a ‘‘Hotelling-Roy” form); 
this formulation, made in 1891, and hence, to my knowledge, for the first 
time in history, was certainly seen by Walras since it was in a note dis¬ 
cussed in Bortkievicz’s defense against Edgeworth’s attacks on “the 
Helvetian Jevons.”** 

Application of mathematics. Developing a new field of application of 
mathematics, Walras was much inspired by, and ceaselessly refers to, the 
use of mathematics in other sciences. Reading Descartes, he could not fail 
to have been influenced by his physics, epistemology, and still more 
directly his mechanistic behavioral theory of machine-animals. Astronomy 
is often referred to, and I believe that the deep reason for it is not so much 
the general equilibrium flavor of this science or its use of a basic unitary 
law (gravitation), but the striking fact that the first natural science to 
develop was nonexperimental, as is the first social science.^® But throughout 
the correspondence the main source of comparisons is mechanics, leading 
to the famous peroration of Poincarfi’s letter: “In mechanics, we often 
neglect friction and consider bodies as being infinitely polished. You look 
at men as if they were infinitely selfish and infinitely foreseeing. The first 
h 3 rpothesis can be admitted as a first approximation, but the second one 
might require some reservations.” 

Ill 

Of paramount importance for the history of economics are the reports 
in the Correspondence of Walras’ technical discussions with other mathe¬ 
matical economists (including those who regarded mathematics as useful 
for research but not for exposition: Carl Monger, Marshall, and Boehm- 
Bawerk). We witness the variety of reactions of Walras, Jevons, and Mon¬ 
ger when they discover that the others have also had the idea of marginal 
utility and its relation to prices and that Gossen anticipated them all; 
we hear Marshall’s claims to the discovery and learn that two Dutchmen 
probably also had this idea independently. We watch the rounds of the 
nervous polemics between Walras and Edgeworth on captial theory and 
amortization (“you are at the door of understanding capital theory,” 
Walras urges encouragingly) We appreciate Wicksteed’s and, much 

** L 396 and 1. 397 with the mathematician Haton de la Goupilli^e. 

“ 1.998, note 5 of p. 433. 

“ This science also pxovided Walras with most of his examples of great discoverers who were 
misunderstood. He liked to recall Laplace’s assertion that there is a lag of fifty years between a 
fundamental discovery and its social acceptance, and he was certainly deeply touched, during 
his Jubilee, to hear the feature leaker’s quotation of Kepler: “God waited six thousand years 
before a man understood him, I can wait a century before men understand me.” 

xiie misunderstanding between the two men basically stemmed from Edgeworth’s exces- 
ave devemess which made him give Debreu(-Fidier-Anow)-like solutions in the style: “just 
redefine the variables (date, insure or localize them, for instance) and it is all the same thing 
again.” This shocked Walras who was used to verifying carefully that each argument apply to 
each new question, even at the cost of tedious repetition. 
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better, Barone's clearing up of the constant return to scale question. We 
take interest in the discussion with Pareto on the constancy of technical 
coefficients. We read the correspondence with Wicksell on “liquidity pre¬ 
ference" and the sensitivity of the demand for money to the rate of interest, 
on Walras' “approximative quantity theory," and on the inventory theory 
of the demand for money (not with an explicit inventory model, though; we 
had to await Allais' Economie et InUrit for this).^® 

A recurrent reproach from Walras to other authors is their “confusion 
between demand and utility curves." He means marginal utility, and with 
his additively separable utility this is equivalent to an accusation of as¬ 
suming “constancy of the marginal utility of money or income" (the “final 
degree of instrumental utility," as Barone interestingly calls it).**^ Dupuit, 
Marshall, and Auspitz and Lieben repeatedly incur this reproach. As 
applied to Dupuit, this is a case of misunderstanding by Walras (also 
stated in the Eluents) for the following reason. The demand curve for a 
commodity generally comes from several demanders consuming several 
units each; Walras even bases his criticism on only one demander consum¬ 
ing several units; but Dupuit's demand curve is that of many demanders each 
consuming one imit: each person crosses his bridge once only and therefore 
does not provide an “income effect." This remark shows us what really is 
Dupuit's optimality formula on “the utility of public works.” The rule 
reads: provide as long as the “surplus” exceeds the cost. Hence, for a 
marginal construction the “surplus” equals the cost. But this surplus is 
the siun of the agents' willingness to pay for this marginal product. There¬ 
fore, Dupuit's criterion is the Bowen-Samuelson optimality formula for 
“public goods.” 

Conspicuously lacking from the Correspondence are the topics on which 
Walras was much in advance of his contemporaries (the pure theory of 
money is only little discussed, the idtonnement or groping is just mentioned), 
and tihose that are logically the next stages of his line of thought but 
which he failed to reach. The most striking of the latter omissions, which 
is closely linked to Walras' failure to understand Dupuit, is the coping- 
stone of Welfare Economics: interpersonal comparison of utilities. It was 
of course his successor Pareto who was destined to solve this problem, with 
his 1913 invention of both the social welfare function and normative in¬ 
terdependence of utilities.*® 

Economie et IntSret^ pp. 238-41. 

«1. 1188. 

V. Paieto: **Il massimo di uHUtd p^ ima coHetimtd in sociologia,*^ Giomde ddgi Econom- 
isiif April 1913, pp. 337-40. This paper is rq>riiited as a IcHig footnote in Chapter 12 of Pareto's 
TreaHse of Sociology and hence translated into English with the latter (“Mind and Society** for 
the first editions). Roughly, Pareto’s ideas are the following. Eadi person has both an ophefim- 
ity which is a function of the quantities of commodities he consumes, and a utOity wMch is a 
function of everybod/s opheHnoities. Then there is a government’s social welfare function 
which is a function of everybod 3 r’s utilities. A lack of **re^[>ect of people’s preference^’ at the 
utility stage (not the ophdimity one^ Le;, on q>hdiniities and not on commodities) is con¬ 
sidered. All this is written in differential form. T^ ‘’normative interdependence” is of course 
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Walras spent most of his letter paper and energy on his three crusades, 
treating them on the same footing, with equal emphasis and attention, as 
if they were truths of the same kind, scientifically proven and unquestion¬ 
able, and with the same great conviction for each that it would save man¬ 
kind: (1) mathematics must be used in economics, (2) land must be na¬ 
tionalized, (3) international liquidity must be provided by “gold money 
with regulatory silver token currency.’* The last is an ingenious scheme to 
shield economies from deflations or inflations due to variations in the world 
stock of gold by compensatory monetization or demonetization of silver 
coins; it stems, of course, from Walras’ solution of the “Anglo-Indian 
currency problem.” The land question is based on Walras’ belief that in a 
progressive society land rent must ever increase, and “the buying back of 
lan^ by the State,” which the capitalization equation proves to be pos¬ 
sible, is his definitive and almost only solution to the problems of finding 
public revenue, and hence of taxation, and of social justice.®^ Walras had 
the genius of grandiose simplification; he owed his scientific discoveries to 
it; but he did not apply it less to policy recommendations. 

IV 

For all his advertising and proselytism, Walras never sought personal 
fame: he wanted his ideas to be accepted only because he thought them 
true and useful, or even necessary, for society’s welfare. In this he is 
similar to Cournot whose life-long quest for social recognition was no less 
intense in persistence and dedication. The two men fraternize in their 
mathematical and zjitx-laissez-faire faith,®® although Walras elsewhere®* 
criticizes Cournot for having indulged in a translation of his Wealth Theory 
from mathematics into literature, which seemed to him somewhat of a 
betrayal. But there was between the two men a difference which might be 
held responsible for the fact that Cournot failed and Walras finally suc¬ 
ceeded in making a social breakthrough: although they shared the same 
credo both in method and on basic points in political conclusion, Walras 
believed much more than Cournot that the latter was a necessary con¬ 
sequence of the former. Mathematics plus a self-styled socialism was 
Walras’ explosive mixture that could not fail to draw attention. Cournot 
kept the ingredients apart, and his marvelous pleas for precise reasoning 
in economics offer a merely scientific, hence much less conspicuous, lure. 
Cournot wanted justice for truth, Walras wanted truth for justice. 

Walras’ boldness and Coiunot’s prudence are the more surprising as the 
latter started from monopoly (nondiscriminating, contrary to Dupuit’s) 

a different idea from the dependence of someone’s utility upon other people’s consumption 
which had been described by Cunnyn^me in 1892 and by Pigou in 1903 (both in The Both 
nomic Journal). 

^ Hence, one can say in some sense that Walras was both Henry George and Alfred Marshall 
in one man: what a success would have been bis^ had he addressed English-^eaking audiences. 

»L231, 253. 

** See Walras’ comments edited with the Recherches sur les princifes maihimaiiques de la 
thiorie des riehesses. 
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which is the best suited to show the social mischiefs of private enterprise 
whereas the former started from what he believed to be on the opposite 
‘'the general case,” perfect competition, which is the traditional heavy 
artillery of laissez-faire panegyrists. Cournot expressed fears that Walras' 
approach would drive him into the latter school (thereby revealing a not 
so scientific core of prejudice and distrust in models). But Walras reas¬ 
sured him.*^ Although he enjoyed making due fun of the misunderstanding 
with which his ideas were received by many circles of “literary” econo¬ 
mists who believed that mathematical economics was intended to be a 
substitute for the market mechanism, he never doubted that the advocacy 
of State intervention was the direct, logical, outcome of his whole model. 
And he was shocked that Pareto could deduce the opposite conclusion 
from the same set of equations. 

Were reason of any importance in the social spreading of ideas, Walras' 
boldness would have done disservice to his cause. On the contrary, his 
impressive conviction helped caJl attention to his theories (if only to refute 
the argument, one would have to learn the equations of exchange which are 
asserted to prove it). Still more important, his total lack of doubt about the 
practical usefulness of his mathematical scribblings for the happiness of 
mankind induced him to carry out his propaganda with the energy, offen¬ 
siveness, and perseverance of an apostolate: he knew his fight was both 
with the right tools and for the right cause. Such a fortunate position could 
not have been provided to him by a mere laissez-faire conclusion: to study 
competition at length just to conclude that the best is not to do anything 
about it would not have seemed worthwhile to such a highly socially 
motivated mind. His conviction also enabled him to stand disappoint¬ 
ments, rebukes, and rejections. For all his bitterness, L^on Walras was a 
happy man: he enjoyed the serenity of prophets. 

But “no man is a prophet in his own country,” a comforting Seligman 
reminds him.® And Walras, who was forced into exile because he could 

Here is their dialogue. 

—^Walras (1.230) we have proceeded in opposite directions. You start from monc^oly 

to arrive at mdehnite competition. I thought I had to start from indefinite competition, which 
I consider to be the generil case, to arrive at mmiopoly, which seems to be a ^edal case. This 
way is more difficult, but 1 believe it to be more beautiful and more complete.” 

—Cournot 0* 231); *^... it is a question of method. Mine seems faster, yours goes at a 
dower pace, which suggests it goes at a surer pace..., But I fear that your curves of ‘intensive 
and extensive utinty* will lead you to pure laissez-faire^ that is to say, for the national economy 
to deforestation of land, and for the international economy to the overwhelming of plebian 
races by a privileged race in conformity to Mr. Darwin’s theory.” 

—^Walras (L 253): as for the consequences of ‘pure laissesrfa:ke,* you will see that I 

shall know how to avdid them. ...” 

These letters also show Cournot presenting Walras’ manuscript to the publishing house 
Hadiette (founded by a schoolmate of Cournot and Auguste Walras), and waming Walras that, 
given the commercial success of his own books, his recommendations nfig^t not be the most 
convincing ones for a publisher. 

Seligman says more: “In France especially, it seems to be true that *no man is a prophet in 
his own coimtry,’ but in the United States at least you may be assured of the fact that your 
views are carefully studied and therefore appredated” (L1516). 
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not find an appointment to teach economics in France, devotes a great part 
of his correspondence to ironical or indignant criticism of French Law 
School economics which constitutes the official thought and has a legal 
monopoly of teaching in that co\mtry.*® But it would be improper to expose 
these ideas of Walras here, since every single word of them is still valid 
today. Contrary to an American belief, ^^plus qa change, plus c^esi la mime 
chose^^ has never been a French proverb; but it is very much a French 
fact.®^ 


V 

The “Related Papers” added to the Correspondence provide the reader 
with many a delight. Two of the best French poets wrote strikingly pene¬ 
trating reviews of Walras’ Elements: Paul Valdry, brilliant as ever, hitting 
right to the heart of the logic of mathematization in economics, and 
Charles PSguy, then still a student at the Ecole Normale Sup6rieure, in a 
hurry to see the social justice implications of mathematical economists’ 
writings (the title of his review is “A Socialist Economist: Lion Walras”); 
their argument cannot be summarized (Pfiguy’s is already condensed) since, 
as Valery says here of good mathematics books, “the ratio of their form to 
their content is constant.” Let us mention also the interesting comparisons 
between economics and mechanics and potential theory presented by the 
famous mathematician Charles Emile Picard at the 1904 Saint-Louis 
World Fair. And in the year of the creation of the Nobel Economics Prize, 
it is ironical to witness the repeated failures of the man who would have 
probably deserved, and certainly needed it the most in his candidacies 
to the Nobel Peace Prize; Walras’ claim for it was, of course, his theoretical 
work; but, he remarks, “never did the Committee seem to understand that 
one could serve the cause of Peace in this manner and otherwise than by 
efforts such as political demonstrations, peregrinations, congresses, etc.”®® 
(Actually the first Nobel Peace Prize was awarded to an economist, 
Frederic Passy.) 

»« As an excq)tion, Charles Gide was Walras' friend. There are many letters between the two 
men. They do not appear in this review only because there is not a single interesting idea in 
them. Gide is of course well known as a historian of economic thought. fact, this makes the 
difference between the two men strikingly revealing the basic disease of French official and Law 
School economics. Gide presented others’ ideas, Walras had ideas: the former was the great 
man of the Paris Law School, the latter was exiled. Then as now, a conception of economics 
centered on the history of thought (or worse, "doctrines”) prevents these scholars from having 
their own, and hence precludes their attaining a genuine understanding of the creators; there¬ 
fore it is not even the history of good thought: when presenting his friend Walras' ideas, Gide 
only retains nationalization of land. All this, many people know, feel, whisper, but do not ^out, 
leaving the soimd to the other side; let them be asked: when the st^e is society's view of eco¬ 
nomics, and, much more important^ the education of thousands of students, when this usurpar 
tion happens in a country which has contributed so much and has so much to contribute to 
world's ^ture and sdence, then, must one be polite or must one be sincere? 

Hence, when using this expression, one should say not “as the French say,” but “as the 
French do.” 

»* Notice Autobiographigue, p. 13. When in 1907 Theordore Roosevelt won the prize, Walras 
wrote to a friend “Roosevdt m'a souffle le Nobd” fl. 1649). 
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We must end with a word about William JafiE6^s editing work. It strikes 
the reader at first sight as being monumental: over two thousand large 
pages (in three volumes), more than thirty years of labor, in four lan¬ 
guages.*® But it is no less impressive after the perusal of the book: the 
very numerous notes make for easy reference and give an account of the 
identity of every person mentioned and of the content of the articles, re¬ 
views, lectures, documents, etc., referred to. Unfortimately, the fact that 
most of the letters are in French whereas the notes are in English makes the 
full work available to the intersection, rather than the union, of the sets 
of English- and French-speaking economists. But this work is definitely 
the child of the International of economists: a Dutch publisher, an Ameri¬ 
can editor with Belgian help, for a French economist living in Switzerland 
and corresponding with the whole Western world, from Saint-Petersburg 
to Chicago, from Stockholm to Naples. Finally, through Walras’ character, 
the panorama of his time, and the making of his science, the editor’s 
personality appears as a watermark: it is that of a man of high culture. 

In fact five: French, English, Italian, Gennan, and Alfred Marshall’s French which is a 
language in itself (rather Romance, in spite of ever 3 ihing). 
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Allocating Joint Costs 

Most economists who mention allocating joint costs maintain that it 
cannot be done in any rational way.^ I suggest that management scientists 
ought not to be led astray by the economists' traditional arguments on 
allocating joint costs and liat meaningful answers to reasonable questions 
can be provided. I also suggest that joint costs can be “allocated” to facili¬ 
tate rational decision-making. 

Joint cost allocations are marginal revenues and are determined in part 
by conditions of demand. The purist may be content with the label mar¬ 
ginal revenues^ but he should be aware that answers to businessmen's and 
accountants' pertinent questions are available and that subsequent de¬ 
cisions based on these answers will be correct by maximizing criteria. The 
textbook point, with which there can be no disagreement, is that rational 
production and sales decisions must be independent of the cost allocation. 
I show the manager who wants an opportunity cost or the accountant 
who wants a cost for inventory evaluation how to determine these numbers 
but I wish to emphasize that calling the numbers “costs” does not change 
the fact that they are marginal revenues. 

The classic example, which will suffice here, is the allocation of the cost of 
cattle for beef and hide production. Let a unit of beef be the amoimt of 
beef obtained from one cow; similarly define a unit of hides. Qn, and 

P\ represent the quantity and price of beef and hides. One cow costs $10. 
Let the demand curve for beef be 

(1) P 5 = 30 ~ 206 
and that for hides be 

( 2 ) Pk = 20 - Qh. 

A traditional arithmetic analysis of this example provides the profit-max¬ 
imizing plan: buy 6-2/3 cows, sell 6-2/3 units of beef at unit price of 
$16-2/3 and sell 6-2/3 units of hides at unit price of $13-1/3.* Traditional 
economic analysis would not allocate the $10 per cow to hides and beef. 

^ See, for example, [1, pp. 23^1] or [4, p. 165]. The approach used in this article is similar 
in many ways to that in [3]. 

* The tradidonal economist might solve the problem of optimal production given any number 
of joint products using these steps: (1) Derive total revenue (TjR) and marginal revenue (MJQ 
functions for each of the joint products; (2) Add these together to derive a joint TR for all erf 
the products produced from the common resource; (3) Assume that the profit maximizing ac¬ 
tion is to sell equal quantities of all the joint products; (4) Derive a joint MR functoin by dif¬ 
ferentiating the joint TR function with reject to the quantity assumed to be the same for all 
products; (5) Set MR equal to marginal cost (the cost of one unit of the common resource) to 
solve for a quantity, Q*; (6) Evaluate MR for each of the individual products using the quan¬ 
tity found at stq> 5; (7) If all these marginal revenues are nonnegative then the optimal solu¬ 
tion is to buy Q* of the resource and sdl Q* of each of the joint products; (8a) If MR found at 
step 6 is negative, set the MR function for that commodity to zero to solve for the optima] 
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Such an allocation must be arbitrary, for there is no one basis of allo¬ 
cation that is more persuasive than others. Indeed any allocation of 
common costs to one product is irrational if it affects the amount of the 
product produced, for the firm should produce the product if its price is 
at least equal to its minimum marginal cost, [4, p. 165,] 

Suppose, however, that an outside supplier comes to this cattle buyer 
and offers individual units of beef or hides for sale. Up to what prices should 
the cattle buyer be willing to pay for an extra unit of beef? Of hides? Surely 
these are reasonable questions and traditional analysis yields the answers, 
which are the margin^ revenues for each of the products: up to $3-1/3 for 
beef and $6-2/3 for hides. 

The sum of the maximum prices the cattle buyer should be willing to pay 
for extra beef and extra hides will always be exactly equal to the price of one 
cow. Now, I claim, these prices whose sum is the cost of one cow are proper 
allocations of joint cost. Cost allocation as dictated by the maximum alter¬ 
native prices leads to rational decision-making. If nothing else, these costs 
reveal what outside suppliers can be paid and how an inventory can be 
valued. If the cattle buyer asks ‘^what is the cost of beef (or hides) alone?*^ 
for whatever reason, there is a basis for a justifiable and persuasive answer. 

Eow to Find Persuasive Allocaiion 

The allocation is found using constrained optimization, Lagrange multi¬ 
pliers, and Kuhn-Tucker theory. We can formulate the beef-hide problem 
of the previous section as: 

(3) maximize -|- PkQh — IOC, subject to < C and Qh < C 

where C is the number of cattle bought. This is a simple optimization prob¬ 
lem with two inequality constraints. The following, adopted from Teichroew 
[5, pp. 30Sff.], is a brief review of how to solve well-behaved optimization 
problems subject to inequality constraints. 

1 . Determine the optimum by using Lagrange multipliers for each in¬ 
equality, assuming each inequality holds as a strict equality. 

2. If all the Lagrange multipliers are nonnegative, the optimum so ob¬ 
tained is also the optimum subject to the inequality constraint. 

3. If any Lagrange multiplier is negative, re-solve the problem without 
regard to the particular constraint for which the associated Lagrange 
multiplier is negative. The resulting optimum will usually satisfy the dis¬ 
regarded constraints and will be the solution to the problem.* 

quantity of that joint product; (8b) Repeat steps 1 through 8 for all the products with non- 
negative MR. 

For this example with linear demand and cost curves and only one joint resource, the solu¬ 
tion could be derived from a simple diagram. Ihe mathematics is introduced here so that the 
more complicated example below can be solved with the same technique as the ample example. 

* The steps in the Kuhn-Tucker analyas are almost the same as those the traditional econo¬ 
mist would use. If nothing dse, Kuhn-Tucker methods provide a systematic computational 
procedure. Step 3 of the process can be more complicated than indicate here; see any reference 
on optimizing with multiple inequality constraints, e.g., [5]. 
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Substituting from demand equations (1) and (2) into (3) 3 delds 

(4) maximize (30 — 2Qi,)Qi + (20 — Qh)Qh — IOC, 

subject to Qb < C and Qh < C 
and the associated Lagrangian (from step 1 above) is 

(5) maximize n (.Qr» Qk. c, Xu X,) 

= 30Qi - 2QI + 20 Qh -QI- IOC -XiiQt - C) - Xi(Qk - C). 

Finding the first partial derivatives of tt with respect to its arguments 
and setting the derivatives to zero yields a system with solution Qb=Qh—C 
= 6’2I3; Xi=3-l/3, X2=6-2/3. According to step 2 of the solution pro¬ 
cedure, this solution must be optimal for the original problem because both 
Lagrange multipliers, Xi and Xa, are nonnegative> 

The Lagrange multipliers on the constraints requiring that only as much 
beef can be sold as cattle are bought and only as many hides can be sold as 
cattle are bought are the allocations of joint costs for beef-part-of-cow and 
hide-part-of-cow which we seek. Note the equation in the system derived 
from (5) corresponding to the partial derivative with respect to C: 

(6) Xi + Xa = 10. 

The prices used to allocate the joint cost must sum to the cost of a cow. 
This must always be so, for any niunber of joint products and for any kind 
of demand equations. Equation (6) is not enough to determine Xi and X 2 ; 
it only specifies what their sum must be. The conditions of demand will 
help to determine Xi and X 2 . 

The values of the Lagrange multipliers are the same numbers that the 
economist derives as marginal revenues. Lagrange multipliers are t 3 q)ically 
interpreted as opportunity or implicit costs or as shadow prices. This fact 
lends credence to calling them costs as well as marginal revenues in the 
joint cost problem. 

The Kuhn-Tucker technique for allocating joint costs can solve even more 
complicated joint-cost problems where diagrams would not help—^for 
example, when there are multiple joint resources and individual as well as 
joint production costs. Consider the following example adapted from a 
problem formulated and solved by H. Bierman [2]. One raw material jR 
can be used to produce three goods A, B, and C. To produce A requires R 
and a finishing process. To produce B ox C requires a further processing of 
R and a different finishing process. The costs are, 


One unit of raw material (R) $20 

Cost of finishing A 7 

(Joint) cost of processing R to produce B and C 10 

Cost of finishing B 5 

Cost of finishing C 3 


* The other possibilities for the optimmng procedure can be seen if the problem is reformu¬ 
lated first with the constant in demand equation (1) equal to 15 rather thjm 30 and then equal 
to 50 rather than 30. 
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Let/(i4), g(£), h{C) be the price functions for quantities 5, and C sold. 
Let Ri be the amount of raw material bought and let be the amount of 
Ri processed for producing B and C. The problem is to 

(7) maximize Af{A) + Bg{B) + CA(C) - 20J?i - lOR^ -1A-SB-SC 

subject to ^ ^ Rx) R% ^ Ri^ B ^ R^y and C ^ R 2 
for which the associated Lagrangian expression is 

(8) maximize 11 (^. -Ri. Ri, >^*, ^ 4 ) = 

Afi^A) + Bg(B) + ChiC) - 20J2i - 102?, - 7^ - 55 - 3C 

- Xi(^ - 2?i) - X,(2?, - 2?i) - X,(5 - 2?,) - Xi (C - 2?,). 
Partial derivates of tt with respect to Rt and R% set to zero yield 

(9) Ubi = — 20 + Xi + X 2 “0 

(10) Ilfi, = - 10 -- X 2 + Xs + X 4 = 0. 

Equation (9) allocates Xi of the $20 cost of 2^ to -4 and the remainder, Xa, 
to B and C. The allocations to B and C must cover the Xa left over after A 
has been taken into account plus the $10 of further processing costs to pro¬ 
duce B and C, Equation (10) allocates Xs of the amount $10 plus Xg to B 
and the remainder, X 4 to C. These two equations alone are, of course, not 
sufficient to determine the \s. The other eight equations of the system will 
be enough in addition. Thus the allocation is very much dependent upon the 
demand equations. 

The variations and complications on this theme can be made ever more 
elaborate but the point is made. Kuhn-Tucker analysis allows us to easily 
identify marginal revenues and to use them for economic or accounting 
purposes where allocated joint costs are wanted. 

Roman L. Weil, Jr.* 

* The author is asdstant professor of matheixiatical economics. Graduate School of Business, 
University of Chicago. He wishes to thank Harold Demsetz, Nicholas Dopuch, John P. Gould, 
and Joel Segall for comments on an earlier draft without implicating them for this one. The 
National Science Foundation provided research support through grant GS-1541 to the Uni¬ 
versity of Chicago. 
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The Pope and the Price of Fish 

For over one thousand years, the Catholic Church required its members 
to abstain from meat on Friday in the spirit of penance [6, p. 847], This 
obligatory abstinence from meat has helped maintain the sagging U.S. 
commercial fishing industry. However, Pope Paul VI in February of 1966 
issued an apostolic decree, ^‘Poenitemini,” relaxing the rules on fasting and 
abstinence during Lent. As part of the decree, the Pope delegated power to 
national conferences of local Bishops to decide whether to continue the rule 
of Friday abstinence. Having this authority, the Catholic Bishops of the 
United States terminated obligatory meatless Fridays, except during 
Lent. Starting in December 1966, Catholics were no longer bound to abstain 
from meat eating on non-Lent Fridays (i.e., approximately 46 Fridays dur¬ 
ing the year). 

The actions of Pope Paul VI and the U.S. Bishops have come in the wake 
of government efforts to arrest the decline in commercial fishing through 
the 1964 Fishing Fleet Improvement Act [1, pp. 141-62]. On a broader 
scale, the reaction of the world’s S84 million Roman Catholics may se¬ 
riously damage commercial fishing in many countries. The purpose of this 
article is to assess the short-run economic impact of the Papal-Bishop de¬ 
cree.^ For New England, the test area, it will be demonstrated that during 
the nine-month period following the P-B decree the demand curve for fish 
has shifted downward resulting in a 12,5 per cent fall in landing prices. 

I. The Demand Function for Fish 

To evaluate the impact of the P-B decree on fish prices, all other factors 
which affect prices must be held constant. The following log-linear demand 
function for the i’th species of fish was specified: 

(1) P = K(^7^S^I^OUZ^{P - BY 

where 


P = Ex-vessel or landing price in New England for the Pth species 
(cents per pound) 

Quantity landed of the i’th species in New England (thousands 
of pounds) 

7=Aggregate personal income in 1957-59 dollars for the Northeast¬ 
ern United States (tenths of millions)* 

5= Cold storage holdings of the i’th species at the beginning of the 
month in New England (thousands of pounds) 

1 Since Pope Paul VI authorized the national Bishops to make the meatless Friday decree 
we diall refer to the two decrees as the Papal-Bishop decree. The abbreviation P-B will be used 
throu£^out the remainder of this note. 

»Northeast is defined as Maine, New Hampshire, Vermont, Massachusetts, Connecticut, 
Rhode Iriand, New York, Pennsylvania, and New Jers^. Most of the spedes landed in 
New England are marketed as fre^ fish in the Northeast [2, pp. 7-8]. 
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I = Imports of the i’th species into New England (thousands of 
pounds) 

C = Consumer price index for meat and poultry; 1957-59 = 100 
L = Lenten demand: 1 for non-Lent months; 10 for Lenten months® 
Z = Weighted ex-vessel price for competing New England fish prod¬ 
ucts landed (cents per pound) 

(P-B) = P-B decree: 1 for all months prior to the decree; 10 for all months 
in which decree is in effect. 

A log-linear demand function was specified since a substantially better 
statistical fit was obtained through the use of a logarithmic as compared 
to a simple linear function and the unexplained residuals were more uniform 
over the range of independent variables when expressed in percentages 
rather than absolute terms. Most of the variables included in the demand 
function are self-explanatory. Of special importance, the quantity landed 
is functionally related to the movement of fish populations and the weather. 
There is little attempt by fishermen to influence landing prices by deliberate 
variation in quantity landed. In the short run, the supply function is com¬ 
pletely inelastic and shifts in this function should “trace-out” the demand 
curve [13]. And, since we are using monthly observations, the period is 
approximately the short run. Therefore, no identification problem is present 
since quantity landed is exogenous. Cold storage holdings may have two 
different effects on price. The first is negative or stock adjustment of in¬ 
ventory effect. The second is positive since buyers may purchase when 
prices are falling (i.e., in the summer months) and sell (i.e., in the winter 
months) when prices are rising. This latter speculative behavior has been 
pointed out by Brennan [3]. (P-B) should have a negative parameter if 
Catholics switch from fish to meat on Fridays. An estimate of will 
allow us to compute the percentage shift in the demand curve after the 
November 1966 P-B decree- 

11, Statistical Analysis and Results 

The Northeast United States is an excellent area to analyze the impact 
of the P-B decree on the demand curve for fish. Large quantities of fresh 
fish are landed at many New England ports and are mainly distributed 
throughout the Northeast. In addition, the last Census of Religion revealed 
that 45.1 per cent of the population in the Northeast were Catholics, more 
than double the percentage in any other U. S. region [7, p. 6], Seven species 
of fish were selected for this study (see Table 1). There are two time periods 
under consideration: (1) a 10-year period (monthly observations) before the 
P-B decree, January 1957 to November 1966^ and (2) the period after the 
decree, December 1966 to August 1957, but excluding February and March. 

» When 1 and 10 are converted to common logarithms, the dummy variable becomes 0 and 1 
in the log-linear equation. 

^ The Lenten months for 1966 were excluded from the first period due to the possible in¬ 
fluence of the Papal decree alone on these observations. 



Table 1-— Regeession Results: A Test oe the Papal-Bishop Deckee Impact, Monthly Data, 1957-67 
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These two months were excluded because Catholics are still obliged to ab¬ 
stain from meat on Lenten Fridays. 

After logarithmic transformation, the parameters of equation (1) were 
estimated using least-squares.® The parameters and lvalues (in paren¬ 
theses) are shown in Table 1. Quantity landed displayed a negative sign 
while income showed a positive sign in six out of seven species. The expan¬ 
sion in aggregate personal income has a positive impact on price due, 
primarily, to population increase. The per capita consumption of most 
species considered in this study has remained relatively constant over the 
1957-67 period [2, pp. 4-8], indicating that fish is not an inferior good. 
Cold storage holdings seemed to conform to a stock adjustment h 3 rpothesis 
for sea scallops, large haddock, ocean perch, and whiting and to a specula¬ 
tive hypothesis for flounder, scrod, and cod. Imports show a mixture of 
signs: four positive and three negative.® Meat and poultry prices. Lenten 
demand, and the price of competing fish products have a positive impact 
on price in six out of seven cases. In general, the parameters seem to con¬ 
form to a priori theory for all variables except imports. 

The (P-B) decree dummy variable exhibited a negative sign for all seven 
species which is consistent with the h 3 pothesis that the demand curve for 
fish shifted downward after the P-B decree. For the seven species combined, 
prices feU approximately 12.5 per cent when weighted by landings. The de¬ 
cline in monthly prices ranged from approximately 21 per cent for large 
haddock to 2 per cent for scrod as shown in Table 1. 

Unfortunately, little can be concluded about the statistical significance 
of the parameters of equation (1) due to positive autocorrelation in the 
residuals as evidenced by the Durbin-Watson statistic. However, the esti¬ 
mates remain imbiased and consistent [4] and also agree in direction of sign 
with a few surveys made of Catholic reaction to the P-B decree [5] [12]. 
Equation (1) was converted to first-differences in logarithms and the param¬ 
eters estimated. This procedure eliminated the autocorrelation. However, 
first-differencing the (P-B) dummy variable yields only one observation 
which shifts the demand fxmction rather than seven when levels are used 
(i.e., seven months of the P-B decree). Signs for the (P-B) remained nega- 

B Two other versions of equation (1) were estimated where the variables were first deflated 
by the consumer price index for all items and then this index was induded in the equation as a 
separate variable. This procedure yielded approximatdy the same results as shown in Table 1. 
However the fact that meat, poultry, and ^ prices are contained in the consumer price index 
for all items introduces an unnecessary bias. Hence, these versions were not used. 

® There are two possible reasons for the poor showing of imports in explaining variation in 
domestic landing prices. First, there may be an identification problem. That is, higher imports 
will depress the price, but a higher price will attract more imports. This two-way flow may ex¬ 
plain the half-and-half mixture of positive and negative r^iession signs. Second, fish imports 
are almost exdusively frozen while domestic landing prices refer to the fredi fish market. New 
England landed fish usually are marketed to fresh ^ outlets such as restaurants and institu¬ 
tions. Hence, there are really two different fish products (flesh and frozen), each not his^y 
price-sensitive to the other. The second explanation is probably the fundamental reason for the 
weak relation between domestic landing prices and foreign imports [2, p. 7]. Therefore, the 
parameters for quantity landed (flesh) and quantity imported (frozen) would markedly differ 
as indicated in Table 1. 
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tive for all seven species, but the standard errors were as large as the co¬ 
efficients. Hence, first-differencing of dummy variables is not a satisfactory 
procedure even though it reduces autocorrelation.^ 

In light of these results, it would appear that the P-B decree had a nega¬ 
tive influence on fish prices and therefore industry revenues. If losses in 
revenue persist, an attrition of both capital and labor from domestic com¬ 
mercial fishing may be produced since wages and the rate of return on capi¬ 
tal are already at low levels [2, p. 96]. This may create economic problems 
for many small communities along the coastal United States. 

Frederick W. Bell* 

* This article was written while the author was on leave from the Federal Reserve Bank of 
Boston as associate professor of economics, Clark University. Presently, the author is chief of 
economic research. Bureau of Commercial Fisheries. He would like to th ank Linda Kreuger, 
Ellen Temple, Penny Dyson, and Ted Baker for their assistance as well as Walter Sullivan, 
NeQ Murphy, and Harlan L^pe for their comments on this article. Errors are the re^onsi- 
bility of the author. 
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Optimal Growth When the Instantaneous Utility Function 
Depends Upon the Rate of Change in Consumption 

This note is concerned with optimal growth in an economy where plan¬ 
ners’ preferences are similar to those of Emile Cou6, who counselled his 
followers to believe: ^^Every day, in every way, I’m getting better and 
better.” E.g., let there be available two alternative consumption sequences, 
A and B, In A, the sequence of consumption over the first three time periods 
would be (10,11, 12) and in B (10,12,11). Then a Cou6-like planner would 
prefer sequence A to B. This is, of course, in sharp contrast with the be¬ 
havior of a Ramsey-like planner who wojild be concerned with the current 
level of consumption, rather than its current rate of increase. 

Within a numerical planning model, there are a number of devices avail¬ 
able to express preference for nonnegative progress, starting from a given 
initial consumption level. One such device is to add an explicit constraint 
that the time path of consumption be nondecreasing [4]. A second possi¬ 
bility is to postulate that there is some ^^subsistence” level of consumption, 
and that instantaneous utility is a constant elasticity function of the excess 
over this subsistence level [3, p. 342], The particular device explored in this 
paper is to suppose that the instantaneous utility is a constant elasticity 
function of the rate of growth of consumption. This not only implies the 
optimality of a ‘^gradualist” time path of consumption; it* also explicitly 
constrains the optimal time paths of consumption and investment by their 
initially given values. The original Ramsey utility maximization model 
[7 ] does not necessarily satisfy these initial conditions, and this limits its 
usefulness in constructing a practical development plan. 

I. Model Formulation 

Both the formulation and the notation here follow those in Chakravarty 
[3]. For proofs and mathematical details, see [3]. Consider a labor-surplus 
economy in which the incremental output-capital ratio h is constant. Let 
K and C represent, respectively, the capital stock and the absolute level 
of consumption at time and let K and C be their time derivatives. At each 
point of time, the total product consists of investment plus consumption. 
Hence: 

(1) hK^ K + C 

and 

( 2 ) C^bK-R 

Now suppose that there is a constant elasticity relationship between in¬ 

stantaneous utility and (?. That is, the instantaneous utility is: 

ri-v 

(3) V{d) -- 

\ — V 

The elasticity of utility with respect to C is therefore the following constant: 
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(4) 

To ensure a finite value for the sum of the instantaneous utilities over an 
infinite planning horizon (which is also necessary for a solution to exist for 
our utility maximization problem in the present instance), we impose the 
constraint that Summing up these instantaneous utilities over an in¬ 
finite time horizon, the maximand is defined as: 

(s) f " ^ 

1 — £-0 

Define new variables Z=lt* The maximand is rewritten: 

( 6 ) —^ r (bZ-Zy-'>dt 

1 — vJ 

Following Chakravarty [3, p. 343], we obtain an Euler-Lagrange equa¬ 
tion, the solution of which gives us the optimal time profile of Z.^ Note 
that this time profile is a linear combination of two exponential paths: 

(7) optimal Z(t) = = K{i) 

Integrating (7): 

A Bv 

(8) optimal K(t) = + — + D 

b b 

and 

(9) optimal C(0 = B(v — + Db 

We have here three arbitrary cdnstants A, B^D, We shall show below that 
A equals zero. We are then left with the two constants B and D. These can 
be determined by the initial conditions C(0) and K(0) by putting ^=0 in 
equations (8) and (9), Since C(Q)=bK(0)—K(0), we have only two in¬ 
dependent initial conditions. Thus, X(0)=J5 is determined as soon as we 
take account of the information relating to 2^(0) and C(0). Note that C(i) 
has a Ferdman-Domar-Mahalanobis ‘‘gradualist” time shape, the Indian 
development policy implications of which are discussed by Manne [6 ]. With 
a gradualist time path, the relative growth rate of C(t) approaches b/v 
asymptotically. Since the arbitrary constant -4=0, investment K(t) grows 
at aU times at the relative rate b/v.^ 

^ Following Chakravarty [3, n. 19, p. 343] we can show that any solution of the Euler equa¬ 
tion also satisfies in this instance the second order conditions for a macdmum. Further, because 
in this case the Euler equation is linear with constant coefl5.cients, our solutions are defined for 
aU values of “t” and are unique as soon as the boundary conditions of the problem have been 
taken into account. And hence the solution of the Etiler equation is truly optimizing for our 
problem provided the boundary conditions are appropriately chosen. 

* If and if B>0, it is dear that &{t) and any higher order derivatives will be 

positive for all In particular, K(t) >0. Furthermore, C{i) >0 for all L Hence the nonshiftabil- 
ity conditions analyzed by Barr and Manne [1] wiU be satisfied automatically. 
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From the fact that ^ =0, it may also be shown that the marginal propen¬ 
sity to save and invest is a constant, the reciprocal of v. This provides an 
economically intuitive justification for the restriction that ® >1. Proof: 


( 10 ) 


Increase in investment ft 

Increase in national product bJ^ 


Ifv 


II. A Proof that A =0* 

First, suppose that a negative value were assigned to the constant A in 
equation (8). Since v>l and j >0, the term {A/b)e^* would dominate the term 
(5z;/^)^*^''forsufficiently large values of /.If ^ <0, there would therefore arrive 
a point in time after which K(t)<0 over the indefinite future thereafter. To 
rule out this case (in other words, to rule out the possibility of contracting 
an indefinitely growing debt), a negative value cannot be assigned to the 
constant A in equations (7) and (8). 

Suppose now that a positive value were assigned to A. This could not 
be an optimal solution to the infinite horizon programming problem. Rea¬ 
son: From (7), together with the known initial value it(0), we note that the 
constant B = K(0)—A, Differentiating (9) with respect to /: 

(11) optimal C?(/) = B(v — 1) — 

V 

Therefore 

(12) optimal C(/) = [it(0) — A](v — 1) — 

V 

^ In (12), we see that the lower the value of A, the higher that of optimal 
C(/) at all values of /, and hence the higher the value of the maximand (5). 
In an earlier paragraph we argued that a negative value cannot be assigned 
to A. Hence ^==0, 

III. Calculation of the Constants B and D 

Once it is shown that ^4 = 0, it is clear from (7) that jB = 1^(0). The constant 
D may then be evaluated^ by inserting the known initial values C(0) and 
K{0) into equation (9). This gives: 

® That A must necessarily equal zero can also be deduced explicitly from the boundary con¬ 
ditions at infinity which must be satisfied if Z{t) is to maximize the integral 

These conditions are; (a) as /-♦oo; (b) F—►Oas >oo. Withr>l, we can show ^t 

both the conditions are satisfied for our problem. Further, since F does not include / explicitly, 
the Euler equation can be integrated to give us P--iF^^P where P is an arbitrary constant. 
Combined with (b), it implies that F—for all /. Hence i^F/F^, Since and 

F(Z, (1/1—we have for all /. Hence A «0. 

* For evaluating I), we could have used any two of the three initial conditions C(0), ^(0), 
and J^(0). 
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C(0) = ^(0)(v -1) + Db 

^ ^ C(0) g(0)(ti - 1) 

b b 

With the evaluation of the constants B and 2?, the optimal path has now 
been constructed for this infin ite horizon case* In the case of a finite horizon 
at date T, we could no longer conclude that 4=0. We would then have three 
nonzero arbitrary constants 4, B, and D to determine from equations (7)- 
(9) and the three boundary conditions it(0), K(T), and C(0). The analysis 
would otherwise be similar, except that the existence of the solution would 
no longer depend upon assuming that >1. 

IV. Concluding Comment 

By way of conclusion, it should be noted that our model emphasizes 
strict complementarity between consumption in adjacent time periods.® 
This formulation leads to different results from an additively separable 
utility function defined on the space of alternative consumption programs. 
See Koopmans [5], These two formulations each capture a somewhat 
different aspect of planners’ preferences. Almost surely, a synthesis of these 
two approaches would be worthwhile. 

SXTKHAMOY ChAKEIAVARTY AND AlAN S. MaNNE* 

* The authors are, respectively, professor of economics at Delhi University and at Stanford 
University. 


(13) 

and therefore 

(14) 
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The Revenue Maximization Oligopoly Model: Comment 

Since Professor BaumoPs substitution of constrained revenue maximiza¬ 
tion for profit maximization in the objective function attributed to rational 
oligopolists, the nature of the relationships between advertising outlay, 
price, output, and production cost in the oligopoly equilibrium solution has 
been radically altered [1 ]. However, because these relationships are clearly 
articulated neither graphically nor in the mathematical appendix of 
BaumoPs book (even the revised edition), their appreciation has been 
limited. Moreover, a recent article integrating both the price and advertis¬ 
ing outlay variables and touted as the general statement of the Baumol 
model is, as will be shown, but a special case of the Baumol model [21. 
In this commentary, we shall present a general model of the sales maximi¬ 
zation hjrpothesis, articulating the above relationships and remedying the 
shortfalls in generality. 

In the text of Business Behavior^ Value and Growth, Baumol presents his 
admittedly “partial** sales maximization argument together with its 
equilibrium advertising outlay-price-output solution. The equilibrium out¬ 
put is defined with production costs and price as variables but with adver¬ 
tising outlay excluded. The equilibrium level of advertising depends on 
advertising outlay with production costs and presumably output held 
constant. Total revenue is a standard parabolic fimction of output, mar¬ 
ginal production cost is a positive and increasing function of output, and 
marginal revenue is a positive but decreasing function of advertising out¬ 
lay. Given a minimum profit constraint, Baumol demonstrates the impossi¬ 
bility of any combination of advertising outlay and output yielding both a 
profit above the constraint and maximum sales revenue [1, p. 60]. 

In the mathematical note, this problem is stated as one of maximizing a 
total revenue function (price times quantity) subject to a minimum profit 
constraint which includes both advertising and production outlays. Here, 
marginal production cost is taken to be positive and relevant to the deter¬ 
mination of the equilibrium price and output [1, p. 69]. 

In an article by R. L. Sandmeyer [2], Baumol is criticized for failing to 
integrate the sales maximizer*s price policy with his advertising policy in 
describing the equilibrium. This situation is then “remedied** through a 
graphical model which “allows price, advertising outlay, and product out¬ 
put to change** [2, p. 1078], Beginning in a no-advertising situation in which 
total revenue is maximized at an output unconstrained by the profit mini¬ 
mum, Sandmeyer demonstrates that profit in excess of the minimum will be 
devoted to advertising outlay, generating a new and higher total revenue 
function, a new price and a new excess profit level which in turn is devoted 
to advertising outlay, etc., until eventually equilibrium output, price, and 
advertising outlay are determined. At this equilibrium, the level of profit 
equals the minimum acceptable. 

Two things should be noted with respect to this model. First, it is a 
“partial** model in that all production and marketing costs are fixed and, 
consequently, the nonadvertising marginal cost of increasing sales is zero 
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over the relevant range. Second, because of the implicit zero marginal cost, 
the equilibrium defined by Sandmeyer occurs at the peak of one of the total 
revenue functions, i.e., where marginal revenue is zero—a solution which 
is inconsistent with the basic equilibrium conditions of the model as stated 
by Baumol [1, pp. 61, 69]. 

In the following model, the equilibrium for a revenue maximizer will be 
shown when price, cost, output, and advertising outlay are all free to vary. 
This model will be referred to as the general Baumol model of which both 
Baumol’s “partial” presentation and Sandmeyer’s model are special cases. 
Define, as does Baumol, 

Dipc^a )—demand function representing the price which will be paid when 
X units are offered after a dollars of advertising outlay; 

IT—minimum acceptable profits; 

Ox )—total cost of production function: 

A{a) —total cost of advertising function; 
x*D(x,a) —total revenue function representing the maximum total revenue 
saved from selling x units after a units of advertising. 

Given these definitions, we maximize the total revenue function, subject 
to a profit constraint: 

(1) x-D(Xj a) — T — C(x) — A{a) > 0. 

Using the Lagrange multiplier technique (and Kuhn-Tucker conditions), 
we have: 

(2) — a) — \[x-D(Xf a) — tt — C(x) — A{a)]} < 0, 

dx 

(3) — {x-D(x, a) — X[a:-D(», a) — t — C(x) — 4((i)]} < 0. 
da 


Differentiating (2) and (3), solving for X, and substituting, we have, for 
interior points. 


(4) 


dD ^ dA 

da dx da dx da 


which is the statement of the equilibrium condition. Letting TR{x^d) 
=^x-D(xya), this equilibrium condition (4) can be written as:^ 


dTR/dC\ _ dTR/dA\ 
da\dx) dx\da) 


Note that, by assumption, the Baumol formulation requires the following 
conditions. 


dTR 

da 


> 0 , 


dC 

->0, and 

dx 



- 1 , 


^ This condidon can earily be generalized to allow for more than one output and advertisihg 
outlay. See [1, pp. 68-69]. 
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[1, pp. 54, 59] which, in turn, necessitate dTR/dx>(). This is to be com¬ 
pared with the dTR/dx^O claimed by Sandmeyer as a characteristic of the 
equilibrium solution. 

Graphically, Sandmeyer’s equilibrixim position is shown as To in Figure 1. 
With the TR functions representing the relationship of total revenue to 
output at different levels of advertising outlay, the minimum profit con¬ 
straint represented by x, and the production cost function implied by the 
horizontal curve x+C, tliis solution gives an output of OQo, a price of ToQo 
/OQo, and advertising outlay of coTo=ao6o. Clearly, this solution implies 
dTR/dx=dC/dx — 0, which, as noted above, is inconsistent with the re¬ 
quirements of the generalized Baumol model. 

The solution of the general Baumol model is also shown in Figure 1. 
Again, the TR fxmctions represent a family of total revenue functions at 
different levels of advertising outlay and the level of minimum profit is 
given by x. In this ceise the production cost fimction is implied by t+C{x) 
+a. For each level of advertising outlay, a new total cost function (includ¬ 
ing x) is observed. At output OQo, the advertising outlay is aoh^coTo^ 
total production cost is equal to i^oTo, and total revenue equals total cost 
including the minimum profit constraint. These conditions, then are true 
of both the Sandmeyer model and the general Baumol model at output Qq. 
However, while the sales maximizer is in equilibrium at Qo in the Sand¬ 
meyer model, he is in equilibrium in the general Baumol model. The 
next unit of advertising will be purchased, output will be cut back from OQo 
to OQu the price of the output will be raised from ToQo/OQo to TiQi/OQi, 
and total production cost will decrease from Tobo to Tibi, The change will 
be undertaken because total sales revenue is increased from ToQo to TiQi. 

In general, then, the sales maximizer in the general Baumol model will 
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demonstrate a smaller output, a greater advertising outlay, a higher price, 
and a greater sales volume than will the sales maximizer in the Sandmeyer 
version of the Baumol model. With dCldx> 0, the oligopolist will find it in his 
interest to allocate profit surplus from production to advertising in the 
process of generating sales revenue. Moreover, in the general Baumol 
model the tendency toward high product price, excessive advertising out¬ 
lay, and more intense output restriction will be positively related to the 
elasticity of marginal cost. 

Robert Haveman and Gilbert De Bartolo* 

* The authors are, respectively, associate professor of economics, Grinnell Collie and senior 
economics student, Grinnell College. 
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Zncidence of the Corporation Income Tax in 
U.S. Manufacturing: Comment 

In responding to previous critiques of our incidence study [4], we have 
conceded that our initial effort should eventually come to be replaced by a 
more complex approach, involving a structural model in which price, wage, 
and shifting behavior are specified, and all equations are identified. While 
the required data are exceedingly difficult to obtain, such a reformulation 
may eventually be forthcoming. Such a model may not only provide better 
information on total shifting, but also show how shifting comes about and 
what ‘‘direction” it takes. It is with great ianticipation, therefore, that one 
follows beyond the opening pages of a recent article by R. J. Gordon, where 
such an approach appears to be taken.^ But as the paper proceeds, it be¬ 
comes apparent that no such improvement is offered. 

Tax4ess Model 

Gordon begins with a model for a tax-less world. He defines profits as 
sales minus costs, with costs a function of quantity, wage rates, and ma¬ 
terial prices. Sales equals product price times quantity, where price is 
determined by a behavioral equation involving mark-up prices. This 
assumption is worth testing, although other behavior hypotheses might 
have been used as well. In equation (7), Gordon attempts to present the 
system in reduced form. Some of the variables in (7) being unavailable, he 
proceeds to make certain substitutions, thus arriving at equation (12), 

^ See [2]. To siinplify and to permit reference to our model, we consider the Gordon modd 
only in its rate of return formulation. 
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which involves observable variables only. Feeling that (12) does not allow 
sufficiently for cyclical responses, certain other variables are added to 
arrive at equations (13) and (14), which offer his final tax-less system. 

Equation (7) may be accepted as the proper reduced form of the system 
as applied to a micro setting. But difficulties arise once the data are aggre¬ 
gated into macro terms. Taking Gordon^s amended form (after substitu¬ 
tions) as given in equation (12), and rewriting it as 

( 12 *) Zt ^ otiptQt + + Ut 

we have profits as a function of the general price level, quantity sold and 
capacity. We take no issue with the Q* term which defines production 
capacity. But we question the use of the current quantity variable Qt and 
of the current price level p^t as exogenous macro variables. As will be noted 
presently, this deficiency in the tax-less model is of particular importance 
for the later estimation of shifting. 

The difficulty is compounded when, in accounting for cyclical factors, 
percentage changes in price and quantity (involving current price and 
quantity values in manufacturing) are introduced as additional variables. 
The introduction of the observed price variable destroys much of whatever 
benefit was derived initially by working with a behavioral price equation. 
Indeed the use of price as an exogenous variable is incompatible with the 
mark-up hypothesis used earlier in the S 3 rstem. 

After a promising beginning with a behavioral price equation, we thus 
end up with an estimating equation which is a far cry from being the re¬ 
duced form of a refined structural system. The rate of return turns out to 
be simply a function of current quantity and price variables (or changes 
therein) and of capacity. It is not a reduced form of the initially outlined 
or any otherwise defined structural system. 

Model with Tax 

Having arrived at his final equation for the tax-less world, Gordon then 
adds his tax variable thereto. Note that the tax variable is not introduced 
into the structural system as part of the price equation, but added at the 
end. Gordon’s model, like ours, can thus not be used to explain the mecha¬ 
nism or direction of shifting. It can only attempt to measure total shifting. 
To obtain the fuller evidence, the tax variable must be integrated into the 
behavioral (price, wage, or other) equations. Such a step would have con¬ 
stituted a major improvement over our initial analysis, but it was not taken. 

Our estimating equation has been criticized for not being derived rigor¬ 
ously from a satisfactory structural system. But Gordon’s equation, it 
seems to us, is even less satisfactory. As noted before, equation (12*) treats 
quantity Qt and price level p^t as exogenous although in fact they are not. 
As the tax variable is added to this equation, its coefficient is imderesti- 
mated since part of the tax effect will tend to operate through Qt and 

* It would have been interestmg to estimate the tax coeffident m this form. It recalls a model 
used in our earlier work which involved Q and which was discarded because of tiie endogenous 
nature of Q. The result of this modd recorded tinf ting to 90 per cent in the first period, and of 
minus 30 in the second. 
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And this difficulty is accentuated by adding percentage changes in manu¬ 
facturing prices and quantities as new variables when moving to equations 
(13) and (14). Again these variables are not exogenous but are subject to 
the operation of the tax effect. No wonder then that a substantially lower 
shifting coefficient is arrived at. Gordon’s results are thus derived from a 
questionable tax-less model; and even if this model is accepted for a tax-less 
world, it will measure only part of the tax effect when the tax variable is 
appended. 

Critique of K-M Model 

Gordon’s comments on our model review earlier critiques which have 
been discussed before, and which need not be responded to again.® But a 
new point is raised in his critique of our estimating technique. Substituting 
his iterative procedure for our instrumental variable estimation, Gordon 
finds that the shifting coefficient is reduced from 1.34 to .92, but remains 
significant. While the conclusion of substantial shifting thus remains, this 
modified result is of interest. At the same time, it is not evident that Gor¬ 
don’s procedure is superior in this particular case. As we have noted before, 
the circumstances of our model are such as to render the instrumental vari¬ 
able approach applicable [4, Table 6-1, 1.5, p. 44; and note 4, p. 46]. 

Marian Krzyzaniak and R. A. Musgrave* 

* The authors are professors of economics at Rice University and Harvard University, 
respectively. 
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While the difl5.culties posed by Gordon's model are similar in some respects to those posed by 
the Cragg-Harberger-Mieszkofwaki adaptation of our model, our objections are magnified in 
Gordon’s case. Whereas Cragg-Harberger-Mieszkowski merdy introduce a current measure of 
total employment, Gordon goes much beyond this and introduces current values of quantity 
and price m manufacturing. 

Incidetice of the Corporation Tax in 
U.S. Manufacturing: Reply 

Have corporations been able completely to avoid the burden of the 
corporation income tax by means of discretionary price increases, which 
raise their gross-of-tax rate of return above the level which would have 
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occurred without the tax? In their original study [4] Krzyzaniak and Mus- 
grave (K-M) claimed that indeed manufacturing corporations have suc¬ 
ceeded in doing so, while in my paper [3] I found no evidence that the 
burden of the corporation income tax has been shifted. I suggested that 
K-M had been led astray by ignoring a fundamental economic phenomenon 
—that the productivity of corporate assets in manufacturing increased 
by more than 60 per cent between the late 1920s and the 19S0s and, by 
almost any theory of pricing, this would have allowed a substantial increase 
in the rate of return on assets even if the corporate tax had never been 
introduced.^ In my regressions the productivity of capital entered as an 
independent variable explaining the rate of return and reduced the co- 
efiS-cient on the tax variable nearly to zero. In K-M’s regressions, on the 
other hand, nothing like the productivity of capital appeared, and hence 
the only variable with a positive secular trend, the tax rate, was called 
upon to provide the entire explanation of high postwar profits and there¬ 
fore appeared with a coefficient significantly greater than one. 

In their comment K-M ignore the economic role of the productivity of 
capital and concentrate on alleged statistical inadequacies of my model, 
which, they imply, constitute the only reason for the dramatic reduction 
in the tax-shifting coefficient from .921 in their model to .110 in mine.* 
K-M*s criticisms are merely conjectural, however, and the following para¬ 
graphs present further econometric evidence which rebuts their comments 
and supports my original conclusions. 

1, K-M claim that the price change variable in my model (A^) is not 
exogenous but rather is subject to the operation of the tax effect and 
disguises part of its influence.* It is easy to see from a simplified example, 
for which data are presented in Table 1, why the inclusion of the Lf vari¬ 
able need not bias the tax-shifting coefficient. Consider a world in which 
the margin of profits on sales is 10 per cent in period 1 before the corporate 
tax is introduced. Then in period 2 a 50 per cent corporate tax is imposed. 

^ The average ratio of sales to assets in manufacturing corporations was 1.59 in 1950-59 
compared with .97 for 1925-29. In a world of perfect competition and a CES production func¬ 
tion, for instance, the rate of return (r) would be rdated to the productivity of capital (F/JST) 
by the following formula: 


where is the elasticity of substitution and a is the distribution parameter. Thus the rate of 
return would increase in proportion with the productivity of capital if <raa 1, and would remain 
unchanged only if o-« oo. 

• See equations (I-IC) and (I-3K) in [3, pp. 742-43 ]. The .921 tax-shifting coeffident was ob¬ 
tained for the K-M mc^el using the same nonlinear estimation technique applied in my ap- 
proadi. 

• Few would deny that Ap belongs in a r^ession attempting to explain book profits, since 
an increase in output prices will ceteris paribus create inventory valuation profits (it is to elimi¬ 
nate this component of profits, after all, that the Commerce Dq>artment zi^es its in¬ 
ventory valuation adjustment). Since the Statistics of Income data used in my study are not 
adjusted for inventory valuation profits, and since a dynamic inventory model was conridered 
beyond the scope of ffie study, I mtroduced the ^p variable mad hoc fashion. 
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Table 1 


A Hypothetical Example 


Variables 

Periods 

D 

2 

3 

4 and 
after 

1. Tax rate 

.00 

■■ 

.50 

.50 

2. Percentage diange in price 

.00 

mM 

.00 

.00 

3. Pre-tax profit rate if ^ting successful 

.10 

.20 

.20 

.20 

4. Pre-tax profit rate if shifting unsuccessful 

.10 

.20 

.10 

.10 


If corporations fuUy shift the tax, they raise price by 10 per cent and achieve 
a gross-of-tax profit margin of 20 per cent> But what happens in period 3 
and afterwards on the assumption that the tax rate stays constant at 50 
per cent and price is stable? If corporations are successful in shifting, the 
pre-tax profit rate remains at 20 per cent. A regression of the profit rate on 
the data in lines 1 and 2 would yield a significant positive coefficient for the 
tax rate and a zero coefficient for price change. If, on the other hand, labor 
unions fight back and the profit margin is forced down to its previous value 
of .10, a regression would 3deld a significant positive coefficient on price 
change and an insignificant tax-shifting coefficient. The latter case de¬ 
scribes the results of my regressions in [3]. In short, the price change vari¬ 
able does not hy itself disguise the influence of the tax effect, since the price 
change and tax variables are correlated onVy in years of alterations in the 
tax rate, while in subsequent years the tax rate remains steady while the 
price change variable returns to its former values. 

If the previous paragraph is correct, the removal of the Lp variable from 
my regression equations would lower the R® but would not alter the tax- 
shifting coefficient. If R.-M are right, the tax-shifting coefficient would 
rise significantly towards the high values which they report. In Table 2 my 
original regression (I-3K [3, p. 743]) is shown on line 1, while in line 2 both 
the Lp and AQ variables are eliminated. My contention is supported and 
K-M^s rejected, for the tax-shifting coefficient does not rise; it remains 
insignificantly different from zero. Thus the zero tax-shifting conclusion is 
maintained even with the model of my equation (12*), which is directly 
derived from the behavioral equations (I)-(IO) and in which no ad hoc 
variables appear (when (12*) is standardized by assets Kt and includes the 
shifting parameter as). 

2. But R-M also ‘^question the use [in 12*] of the current quantity vari¬ 
able Qt and the current price level pi as exogenous macro variables.^’ They 
would not be so dubious if they had taken time to notice that all my results 
are presented in two forms, the first standardized by assets and the second 
by revenue. As shown in line 3 of Table 2, the form of my model stan¬ 
dardized by revenue Rt gives exactly the same evidence of zero shifting as 
the form standardized by assets in line 2, even though in line 3 the quantity 

* To Amplify the example the elasticity of demand for coipoiate output is assumed to be 
zero. Changiiig this assumption would not affect the point being made in tliia paragraph. 
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Table 2—^Eitect op Removal op and AQ Variables 


(^coeffidents in brackets) 
Period of fit: 1925-41+1946-62 
Method of estimation: Nonlinear 



Dependent 

Variable 

Independent 

Variable 



z,* 

Rt 

R,* 

APt 

AQ, 

Vt 



Kt 

K, 

K, 

Pi 

Qi 


1. 


.176 

[8.94] 

-.062 

[-4.48] 

.043 

[1.S4] 

.056 

[3.57] 

.110 

[1.22] 

3&= .962 
DTr=1.67 
.0100 

2. 


.201 

[7.89] 

-.080 

[-4.46] 



.082 
[ .52] 

.936 

DW=1.X\ 
SE= .0127 


z,* 

R, i 

Constant 

Rt* 

Rt 





3, 


.202 

[10.03] 

-.081 

[-6.01] 




3?- .738 
DW=\.n 
SE= .0117 


Qt and price level pt variables to which K-M object cancel out and thus do 
not appear at alii Since the results in line 2 and line 3 are so similar and since 
the latter does not contain the objectionable variables, these could not 
possibly have been a source of hisjs in line 2. In short, the fitting in lines 2 
and 3 of (12*), which is the ‘‘reduced form of a refined structural system,” 
yields consistent estimates of zero shifting with either standardization, and 
the addition of the Ap and AQ terms in the original paper did not bias the 
tax-shifting coefl&cient, as is evident from a comparison of lines 1 and 2 in 
Table 3, but instead improved the explanation of profit behavior. 

3. In line 3 of Table 2 the profit share is explained by a constant and the 
inverse of utilization. K-M might contend that utilization, too, is an endog¬ 
enous variable. Since current utilization depends partly on the level of 
current investment, the coefficient of utilization in line 3 would be biassed 
if current investment depends in turn on current profits, since the utiliza¬ 
tion variable in the profits equation would then be correlated with the 
error term. Although the influence of profits on investment is a contro¬ 
versial topic, the weight of recent econometric evidence suggests that out¬ 
put is the only current variable which has an appreciable influence on in¬ 
vestment, and that the effect of profits, if any, operates wtih a considerable 
lag.® This evidence implies that the coefficient on utilization in line 3 is 
not biassed. 

• In a cross-section study Eisner concluded tliat “The true structural role of profits is.. * 
seen in the low (even negative) coefficients of the profits variable in the between-group r^res- 

















1364 


THE AMERICAN ECONOMIC REVIEW 


4. K-M are much too sanguine about the possibility of obtaining *‘fuller 
evidence” by integrating the tax variable into the behavioral equations. 
Consider, for instance, a firm aiming at 100 per cent shifting. It might 
examine equation (IS) [3, p. 738] to decide by how much profits should be 
increased following a boost in the tax rate, and then convert this into a 
pricing rule equivalent to my equation (S) on page 736: 

(5*) i> - e* + ( — - V - ( y 

Here p is price, M the markup margin w-1 in the notation of [3]), as 
is the shifting parameter, v is the tax rate, c* is average cost at capacity, and 
d is unit depreciation and interest. This rule states that price will be set 
equal to average cost at capacity plus a markup fraction adjusted for shift¬ 
ing, minus a correction factor necessary to reduce the computed price for 
the fact that the markup fraction M includes a nontaxable portion d which 
will not be shifted as implied by the second term. Note that (5*) meets 
K-M’s criterion of a pricing rule where the tax variable is integrated into a 
behavioral equation, yet even so it leads not to “fuller evidence,” but to 
exactly the same regressions used in lines 2 and 3 of Table 2 and hence 
exactly the same results. 

Nor can we learn anything new from testing (5*) directly, for c* is an 
endogenous variable; any alteration in tax rates in a world of shifting would 
affect materials prices, which are a sizable fraction of (f**, and thus a test of 
(5*) would substantially disguise the extent of true tax shifting. 

5. The final point made by K-M is that their instrumental variable esti¬ 
mation technique is not necessarily inferior to the nonlinear method used in 
[3]. An interesting test of the two alternative methods is a prediction ex¬ 
periment. The K-M model has been fitted with both techniques through 
1959, and we can see which set of fitted coefficients best predicts the actual 
values of the rate of return for the years 1960-65. The instrumental equa¬ 
tion to be extrapolated is K-M’s standard model from [4]; 


(A) u = .286 + .404ACt-i - - .833/^ + l.dddvtU 

where the notation is explained on page 741 of my original paper [3]. The 
nonlinear equation extrapolated is my (I-IC), which was fitted in [3] to 
exactly the same data as equation (A) above: 


(B) 


.373 + .432AC^i - .8007^-l - .941J^ 
1 — .921?;t 


But we cannot calculate predictions from (A) as it stands. Notice that in 
(A) the dependent variable rT appears on the right-hand side, so that r? 
cannot be extrapolated from equation (A) without advance knowledge of 
the value of r? itself. 

sions*’ [2, p. 246]. U^g new flexible techniques for estimating distributed lags, Bischofl has 
found that dianges in output affect investment immediately, but non-output variables appear 
to influence equipment expenditures with a considerably longer lag [1, p. 54]. 




COMMUNICATIONS 


1365 


Table 3—^Relative Pbedicxive Powee op Alteenative Estimation 
Methods Applied to K-M Model 






Prediction Error 

Year 

Observed 

Predicted 
by (A*) 

Predicted 

by(B) 

(A*) 

(B) 

1960 

.120 


.118 

.011 

.002 

1961 

.116 

.120 


-.004 

-.011 

1962 

.125 



.023 

.011 

1963 

.135 

.084 

.101 

.051 

.034 

1964 

.146 

.117 


.029 

.016 

1965 

.175 

.119 


.056 

.045 


Variance of tlie predictions .007329» .003681* 

(“sum of squared errors) 


* Sum of squared errors calculated from unrounded data, not the rounded data presented 
above. 


Instead, the predictive power of (A) and (B) can be compared only after 
(A) has been rewritten in its reduced form: 


(A*) 


,286 + .404ACe-.i - .5277,-.! - .833/t 
1 - 1.339®* 


Table 3 compares the results of this comparative extrapolation for the years 
1960-65.® Both (A*) and (B) predict very poorly, as all of the numerous 
critics of K-M’s model would have expected. But the variance of the pre¬ 
diction for the nonlinear parameters of (B) is only half the variance for the 
instrumental parameters of (A*).^ This is further evidence that the non¬ 
linear approach is superior to the K-M instrumental variable technique. 

Extrapolation experiments, in fact, can be used to reveal the in¬ 
adequacy of K-M’s model, not just their estimation method. We can 
compare the sizable prediction errors in Table 3 with the errors gen¬ 
erated by my model, as presented in Table 4. The first three columns of 
Table 4 show the observed value, predicted value, and error for 1960-65 
for equation I-3K of my original article (in which cash flow Z* is stan¬ 
dardized by assets). The next set of three columns shows the same informa¬ 
tion for I-3R (where Z** is standardized by revenue).® The error variances 


® Data for all variables for 1960-65 were obtained from the sources listed in K-M’s book [4, 
pp. 72-75]. The new data were carefully cross-checked for earlier years with the original K-M 
data to avert the possibility that the poor predictions in Table 3 were due to inconsistent data. 
The effective tax rate vt was used in (A*) while the statutory rate was used to estimate and 
extrapolate. (B), but this is not a cause of the differences illustrated. 

^ This difference, while it appears to be substantial, is not statistically significant. The ratio 
of the variances is 1.99. The critical value for F(5, 5) at a five per cent level of significance, 
however, is a much greater 5.05. 

® For this extrapolation, of course, equations (I-3K) and (I-3R) were refitted for the period 
ending in 1959, with practically no <iange in the fitted coefficients or 75*. 
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Table 4—Pbedictive Power or Gorix>n Model 



ZtiKt 


ZfiRt 

Prediction 

Error 

I 

Year 

Observed 

Predicted 
by (I-3£0 

Error 

Observed 

Predicted 
by a-3R) 

1960 

.144 

.154 

-.011 

■■ 

.109 

-.007 

1961 

.143 

.147 

-.005 


.107 

-.002 

1962 

.152 

.158 

-.006 

.109 

.114 

-.005 

1963 

.158 

.159 

.001 

.115 

.116 

.001 

1964 

.162 

.160 

.002 

.118 

.117 

.001 

1965 

.169 

.165 

.004 

.123 

.121 

.002 

Variance of predictions 
(es sum of squared errors) 

.0001982* 



.0000768* 


« Stun of squared errors calculated from unrounded data, not tlie rounded data presented 
above. 


in Table 4 are much smaller than those in Table 3 based on the K-M model. 
In fact, the most favorable extrapolation in Table 3, calculated from param¬ 
eters fitted by nonlinear estimation to the K-M model, has an error vari¬ 
ance fuUy 18.6 times as large as my equation I-3K (standardized by assets) 
and 47.9 times as large as equation I-3R (standardized by revenue). Both 
of these ratios are more than large enough to pass an F-test, indicatmg 
significantly better predictions with my model than with K-M's.’ 

Yet another confirmation of the inadequacy of the K-M model can be 
obtained by extending the period of fit of the K-M equation back before its 
initial year of 1935. As predicted in my article [3, p. 744, middle paragraph], 

Table 5—K-M Standard Equation Fitted por 1929-42-f-1948-59 

(t-coeffidents in brackets) 

Method of estimation: Instrument^ 


Equation: .220— .067 ACt^t — .549 — .417 /# -1-1.380 

[3.42] [-.31] [-2.71] [-1.69] [7.55] 

3P-.917 DW^IAQ 5E-.023 


Years 


Error 

Observed 

Predicted 

1929 

.100 

.073 

.027 


.041 

,066 

-.025 

1931 

.004 

.058 

-.054 

1932 

-.014 


-.041 


.016 

.008 

.008 

1934 

.036 

.025 

.011 


• The same condusioa would have been obtained if the coeflidents of variation had been 
compared, since the means of the dq)eadent variables in Tables 3 and 4 are loug^y the same. 
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this causes the ACt_i variable to change sign and become insignificant. The 
Jt variable borders on insignificancCj and the resulting equation has large 
residuals during the early 1930s (see Table 5). The failure of the K-M 
model accurately to predict the collapse of profits between 1929 and 1932 
or the boom in profits in 1963-65 again confirms previous critiques of the 
K-M model and suggests that any attempt to explain the rate of return in 
manufacturing must take account of changes in capacity utilization and in 
the productivity of capital. 

Robert J. Gordon* 

* The author is assi s tant professor of economics at the University of Chicago. 
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Lognormality and Concentration: Comment 

A recent article by I. H. Silberman [3] proposes a test of the hypothesis 
that firm sizes have the lognormal distribution. He performs a considerable 
service by pointing out the characteristics and limitations of the data used 
in this field. His conclusion that the (two parameter) lognormal distribution 
cannot be considered a universally valid description of size distributions is 
sensible and is in agreement with some other work [2]. 

The particular statistical test employed in [3] is novel and is in the right 
spirit in that it allows one to concentrate attention on the tail of the dis¬ 
tribution. There are, however, several difficulties associated with the test. It 
is the purpose of this note to spell these out. 

Silberman proceeds as follows. Assume that we have picked an integer q 
and are interested in the q largest among n firms in an industry. Let be the 
size such that the fraction of firms greater than rco is q/n. If the ordered sizes 
of firms are denoted hyxi,x^,...,Xn, the top q concentration ratio R is 

t 


(i.) 


52*. 
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which is denoted by in{x^lin in Silberman^s notation. If the lognormal dis¬ 
tribution is fitted to the sample, the corresponding theoretical value of jR, 
say , can be computed from the lognormal. Letting represent standard 
deviation of R, we form the test quantity 


( 2 ) 


R-Rb 
z =- 

(TR 


which is assumed to be normally distributed. 

The shortcomings of this procedure are as follows. 

1. Since, for a given industry, only a single value of R can be computed, 
and since Silberman does not derive its sampling distribution, the only way 
of obtaining an estimate of ctb is to perform sampling experiments in which 
lognormal samples are computed from which a sample of Kz and thus (tr can 
be experimentally obtained. 

2. The test is based on the assumption, not otherwise supported, that R 

is normally distributed with This is clearly not sufficient for 

asserting that the sampling distribution of z is normal since jRu is computed 
from a lognormal distribution the parameters of which themselves were 
estimated from the sample. Hence, really the sampling distribution of (R- 
R^/aiRr-R^) is relevant, contrary to the author’s treatment of as a con¬ 
stant. 

The difficulty with Silberman’s approach may be illustrated by the 
following example. Suppose we have a sample of individuals and we are in¬ 
terested in making some assertion about the normality of their weights. As 
a first step we might compute the mean, /*, of a fitted normal distribution. 
Secondly, we might obtain (by whatever means; the precise method being 
irrelevant for the present argument) i.e., the standard deviation of the 
sample mean. Next we would form the quantity /cr^ and test z us¬ 

ing tables of the normal distribution. In the present example the proposed 
method would not work at all since the normal distribution is usually fitted 
by setting and thus z=0. In Silberman’s case the quantities R and R^ 
are not sample and (fitted) population moments respectively but rather 
some functions thereof, i.e., concentration ratios, but it is not clear why the 
test should be more acceptable in that case than in the naive example out¬ 
lined above since the basic procedure is the same. In general, this procedure 
might then be expected to bias the test against the rejection of lognormality. 

3. It is easy to demonstrate in simple cases that the sampling distribution 
of R is not normal. We shall do this for the simple case in which the sample 
consists of two firms drawn from the Pareto distribution and the case in 
which we want the concentration ratio for the top firm. R then is 


R 


+ Xt 


1 


Xi 

1 +— 


Our argument may be conducted in terms of the quantity xi/x^. We seek, 
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for every number 0<ze;<l, the probability P{x\/x 2 ^w). Since xi and x% are 
order statistics, the joint density of xi and x^ is^ 

(3) h{xi, Xu) = 2f(xi)f(xi) 

where f(xi) and f(x 2 ) are the individual densities of the observations. The 
required probability is the integral of (3) over the region C given by 

— — 

Xt X2 

where 0<w<l. Thus 

( 4 ) « J* h{xi, X 2 ). 




Substituting the Pareto density, f(x)^ak*^/xf^\ (4) becomes 

\ P”’®' 2 U -^-1 -a-l a 

(5) Pi — ^ w) 2 I I a k xi X 2 dxidx 2 =• w 

\^2 / J k/wJ k 


where a and k are parameters of the Pareto distribution. We are interested 
ultimately in the distribution of y^X 2 /xi'\‘X 2 the density of which, g(y), 
becomes after simple transformations 


g(y) 


y*\y / 


which is not normal, indeed it is not even symmetric.* 

4. Clearly the integrations in the above paragraphs become very much 
more difficult if we have more observations and assume lognorm^ty. It 
might be entirely possible that as a practical matter the distribution of z 
may be closely approximated by the normal. It would therefore have been 
desirable if the distribution of s had been tested against iV(0, 1) by, say, 
the Kolmogorov-Smimov test. This would have been, it seems, entirely 
feasible, since a sample of a-values had in effect been computed for the 
sampling experiments which were used for obtaining o-jj. 

In conclusion, it appears to me that some further consideration of these 
issues might result in substantial strengthening of Silberman’s conclusions. 

Richard E. Quandt* 

* The author is professor of economics at Princeton University. 
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Lognormality and Concentration: Reply 

I appreciate Professor Quandt’s kind comments regarding the spirit of 
the technique I employed in testing for lognormality, as well as the reason¬ 
ableness of my findings. 

Quandt’s paper makes two major points. The first is that the h}^othetical 
concentration ratio (Quandt calls it is not a constant (as I have assumed), 
since it is computed from a lognormal distribution whose parameters were 
estimated from the observed distribution. Therefore, he argues that I should 
have concerned myself with the sampling distribution of {R—R»)/cr(j^-st') 
rather than of {R—Rt)/oR. 

I am not at Ibis time prepared either to affirm or to deny that my proce¬ 
dure biases the test against the rejection of lognormality. Colleagues with 
statistical training support my position that treatment of Rt as a constant is 
permissible since I only claimed to have performed a conditional test, i.e., 
considered only samples from a population whose parameters are the ob¬ 
served mean and variance of the logarithms of the size of firms and estab¬ 
lishments. 

I believe, however, that I can shed some light on Quandt’s second major 
point, i.e., that my argument would have been strengthened had I deter¬ 
mined whether the distribution of z can be approximated by N{0, 1). I have 
subsequently performed such an analysis employing the Kolmogorov- 
Smimov test (as suggested by Quandt). The findffigs are quite clear—^in 
virtually all cases, at the 5 per cent level of significance (two-tailed test), the 
null hypothesis is rejected. Indeed, the distribution appears to be highly 
skewed, generally with 65-75 per cent of the sample values having negative 
signs. In fact, under such circumstances it would not be unusual for a value 
of s= —2.5 to fall within the area of acceptance. Interestingly though, the 
shape of the distribution is such that only in rare cases would a value of 
z=1.96 fall within the region of rejection. 

This observation goes a long way toward explaining the results of the 
distribution-free test of significance reported on page 813 of my original 
paper. There I reported that for eighty-two 1958 value of shipments-com- 
pany size distributions, the effect of emplo 3 dng the nonparametric test 
rather than the normal approximation was a net change in the classification 
of three industries from “not lognormal” to “lognormal.” 

Specifically, the null hypothesis was tested for 323 individual, observed 
ratios using the distribution-free test of significance. In 291 cases, or 90 per 
cent of the cases tested, acceptance or rejection was identical with the de- 
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termination based on the normal assumption. In only 32 cases did the two 
tests }deld conflicting results. In 24 of these, the nonparametric test indi¬ 
cated acceptance, while the normal approximation indicated rejection; in 
eight cases the former indicated rejection while the latter indicated ac¬ 
ceptance. 

Our classification of an industry as lognormal or not lognormal, however, 
was based upon the pattern of acceptance or rejection at the top 4, 8, 20, 
and 50 concentration levels for that industry. Thus, if the tests of signifi¬ 
cance differ with regard to the top 4 ratio, but both indicate rejection at the 
top 50 level, the industry classification as not lognormal is unaffected by the 
use of the nonparametric test. But if an industry has been classified log¬ 
normal based on the normal approximation, and the nonparametric test 
indicates a significant difference at any concentration level, that industry is 
no longer considered lognormal. 

Of the 82 industries studied, 11, or 13 per cent had their classifications 
changed based on the distribution-free test. In all cases but one, the changes 
were for industries having relatively few firms. Seven industries had their 
classification changed to lognormal, while four became not lognormal. The 
result, as reported above, was a net change of three industries to lognormal. 
No change in the conclusions of my original paper is therefore warranted. 

Irwin H. Subekuan* 

* The author is associate professor of banking at New York University. 


Economies as an Antitrust Defense: Comment 

It is true that, in the case of a merger, A^-Ai measures the goodness of a 
merger when time is not considered. When Oliver Williamson proceeds to a 
consideration of the value of a merger under conditions of growing demand, 
however, he uses the wrong comparison of cost saving as against welfare 
loss. ' 

Before the merger, Williamson assumed a competitive situation 
(Pi=.4Cl)' Therefore, if the natural growth rate of demand lowered costs 
to ACt, we should expect price to fall to ACi and output to increase to Q», 
because a continuation of a state of vigorous competition is to be expected 
when demand is growing and market shares are ill defined. Therefore, the 
actual welfare or deadweight loss when considering P* as opposed to ACt is 
HFC which is composed of HED plus EFCD. The relevant area of dead¬ 
weight loss to be considered in a comparison of merger as opposed to in¬ 
ternal expansion is HFC as opposed to HED (j4i). HED will persist and 
EFCD wUl fall over time as wOl BFEPi. 

The relevant comparison is then V=/o*' [5(f)—£(<)—ii(01 where 

5(f) and £i(f) fall over time and L(t) remains constant over time. 5(0 
= BFEPi when t—0, L(t)=HED for all t and Li(t)=‘EFCD when f»0. 

For 5/Z of 3, the time of indifference between merger and internal ex¬ 
pansion would then be more than four years, for a value of two it would be 
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more than seven years, and for a value of 1.5 it would be more than eleven 
years. 

Peter Ross* 

* The author is a graduate student at the University of Western Ontario. 

Reference 

1. 0. E. Williamson, “Economies as an Antitrust Defense,” Am. Econ. 
Rev., March 1968, 58, 18-36. 


Economies as an Antitrust Defense: Correction and Reply 

A correction factor should be applied to expression (3) in my original 
paper [2, p. 22].^ Among the variety of factors that can be devised,® the one 

1 1 am indebted to F. E. Levy for calling the error to my attention. [Professor Levy with¬ 
drew his paper on the subject in favor of ^ correction by Professor Wilhainson—] 

> One that has convenient properties if the demand curve is assumed to be linear is to multi¬ 
ply the second term in my expression (3) by l/[l-ij(AP/Pi) ]• K, however, as would appear 
likely, a constant elasticity function gives a better approximation to the demand curve in the 
rdevant region, the correction factor ^own in (3') is to be preferred. 
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Table T— Percentage Cost Reottctions [(A(ilC)/(XC))X100] Sotmoent to Oitset 
Percentage Price Increases [(AP/P)X100] eor Selected Valdes oe v- 


(AJ>/P)X100\^ 

2 

1 

1/2 

5 

.26 

.12 

.06 

10 

1.05 

.50 

.24 

20 

4.40 

2.00 

.95 

30 

10.35 

4.50 

2.10 


with the most satisfactory properties involves dividing equation (1) [2, p. 
22] through by PiQi, where Fi^kACi, and substituting ij(AP/P0 for 
AQ/Qi. The inequality in (3) then becomes: 


(30 


AC 2 Q,\PJ 


This is identical to my original expression but for the Q 1 /Q 2 that now ap¬ 
pears in the second term. In words, the inequality shown in (3') says that if 
the decimal fraction reduction in average costs exceeds the square of the 
decimal fraction increase in price premultiplied by one-half k times the 
elasticity of demand times the ratio of the initial to final outputs, the alloca¬ 
tive effect of the merger (judged in naive terms) is positive. 

In consideration of this correction, the values in Table 1 need to be 
changed accordingly.® Again set k equal to unity (premerger market power 
is assumed to be negligible) and assume that demand has constant elasticity 
in the relevant region. Table 1' shows the corrected values that obtain under 
these assumptions. The changes are not substantial.^ The naive model thus 
continues to support the following proposition: a merger which yields non¬ 
trivial real economies must produce substantial market power and result in 
relatively large price increases for the net allocative effects to be negative. 

I should also like to clarify the argument in two other respects. First, the 
second-best qualification [2, pp. 23-24] has implicit in it the assumptions 
that the factor markets of the industry in question are competitive and that 
the firms involved in the merger produce strictly for final demand. For an 
intermediate product industry, the qualification becomes somewhat more 
complex [1]. Second, equation (5) [2, p. 31], which deals with the effects of 
changes in the rate of progressiveness as a result of a merger, assumes 

* Also, of course, subsequent references in the paper that tdy on the original formulation 
(c.g., the discussion of weighting [2, p. 27}), need similarly to be corrected. The income distri¬ 
bution expression [2, p. 28] becomes L/l^(l/2XAF/Pi)(Qi/Qt)v- Since the substitution of 
nO^P/P) for AQ/Q is appropriate only for small percentage price changes (less than 10 per 
cent), the values appearing in Table V were computed from the egression A(AC)/AC— (1/2) 
(Qi/Oa)(Ai>/Pi)(Ag/QO“0. 

* For elasticity 2, the corrected values exceed my original by about 10 per cent The two sets 
are identical for elasticity 1. For elasticity 1/2, the corrected figures are less than the original 
by about 5 per cent. 
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that only the yield and not the expenditures on R & D are affected by 
the combination. Although any expenditure difference could go either 
way, one would expect in general that the higher rate of progress would be 
associated with a higher expenditure stream, in which case the indicated 
allocative advantage associated with the more progressive structure 
would be correspondingly reduced. 

Consider now the comment by Peter Ross. The issue concerns estimation 
of the dead-weight loss that obtains if the potential economies available 
through merger are realized (with a delay) by internal expansion instead. 
H, as Ross assumes, price falls to AC 2 when the internal expansion is com¬ 
pleted, my original estimate of the continuing (as distinguished from the 
immediate) dead-weight loss attributable to the merger is understated. But 
the essential question is this: What market power effects can reasonably be 
expected if the economies are realized by internal expansion? The suggestion 
that I advanced [2, p. 25] was that these would be a decreasing function of 
the rate at which market demand increases. Under Ross’ formulation, the 
market power effects associated with internal expansion are strictly inconse¬ 
quential. Implidt in my original illustrative example, by contrast, is the 
assumption that, although internal expansion reduces the market power 
effects below those that would obtain if economies were realized by merger, 
market power does not vanish. 



COMMUNICATIONS 


1375 


Table 2—Switch-Over Values (TO for Selected Values or 5/1 
AND or the Attenuation CoErriciENT (a) 


X. 5/Z 

a 

1.5 

2 

3 

6 

0.0 

0.0 

0.0 

0.0 

0.0 


7.2 

4.7 

3.0 

1.5 

0.7 

11.1 

7.1 

4.6 

2.7 

1,0 

12.0 

7.9 

5.1 

3.0 


Although an examination of special cases can be instructive, a more gen¬ 
eral analysis would involve investigating the entire range of possible internal 
expansion consequences. Useful for this purpose is the concept of an at¬ 
tenuation coeiEcient—^which I define as Pa and 

AC 2 are specified; the value that a takes on thus depends on the post-ex¬ 
pansion price Pa. If Pz^ACa, in which case a=l (which is the case con¬ 
sidered by Ross), internal expansion results in the full attenuation of the 
market power effects that a merger, if permitted, would produce; no atten¬ 
uation exists if a=0 (since here Pa=P 2 ); partial attenuation occurs if a falls 
in the interval 0<a<l. 

For each value that Pa (and hence a) takes on, the question becomes: 
How soon must the internal expansion occxu: for the merger to have net 
negative allocative consequences? The relevant benefit and loss regions to 
be examined are those shown in Figure 1. 

Again let S be the initial cost savings of the merger (the rectangle des¬ 
ignated as -42) and L be the initial dead-weight loss (the triangle designated 
as -4i)* When the internal expansion is completed and the price Ps obtains, 
the dead-weight loss of the merger becomes the shaded region Az- Let T' be 
the switch-over point such that, on allocative groimds, one is indifferent be¬ 
tween going the internal expansion route or permitting the merger. Again, 
let the discount rate be 10 per cent. Substituting the values S, L, and Az 
into equation (4) [2, p. 25], the critical values of P' are those for which the 
discounted value of the net benefits of the merger are equal to zero. To wit: 


(40 


v{r) = f 

V n 


— L)<r^*dt 


-L 


Az&'^^dt = 0 - 


Solution values of T* in this expression, for selected values of S/L and a, 
require that the magnitude of the initial price increase and the elasticity of 
demand be specified. Assume for this purpose that demand has unit elastic¬ 
ity in the relevant range and that the merger gives rise to a 10 per cent price 
increase, which is probably a rough upper bound. T]^ switch-over (indif¬ 
ference) values that obtain for selected values of S/L and a under these 
assumptions are shown in Table 2. 

The lower the value of T', the more quickly must economies be realized 
by internal expansion for a merger to have net negative allocative con¬ 
sequences. As would be expected, early internal expansion becomes more 
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essential as the ratio of initial cost savings to the initial dead-weight loss 
(5/Z) increases and as the attenuation coefficient (a) decreases. Roughly, 
the values of T' that appear on and to the right of the main diagonal are 
sufficiently small that one should have reasonable confidence that potential 
economies will be realized in the next few years for a merger to be disallowed 
because of its allocative consequences.^ 

Oliver E. Williamson* 

* The author is professor of economics at the University of Pennsylvania. Research on this 
paper was supported by a grant from the National Science Foundation. 
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1. L. W. McKenzie, “Ideal Output and the Interdependence of Firms,” 
Econ, Jowr.y Dec. 1951, di, 785-803. 

2. O. E. Williamson, “Economies as an Antitrust Defense: The Welfare 
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‘ Note two things. First, this conclusion does not make allowance for any of theother possible 
qualifications to the nmve model that appear in the original paper [2, pp. 23-32]. These also 
need to be considered. 

Second, the solution values of V dq)end on the choice of AF/Pi, r, and ij —^increadng as 
either AP/Pi and 37 increase, decreasing as r increases. My guess is that the sdected values of 
r and ij are probably dose, but that the choice of AP/Pi tends toward an upper bound. Hence, 
"typical” values of V will be lower than those shown. 


Correction 

Professor D. R. Kamerschen wishes to correct an error in his article 
“The Influence of Ownership and Control on Profit Rates” [A.E.R.^ June 
1968]. The sentence on page 441, lines 24-26, should read: “There is a sta¬ 
tistically significant relationship between the profit rate and the eight-firm 
concentration ratio (X5).” And the sentence on page 444, lines 15-17, 
should be similarly changed to read: “The simple correlation results show¬ 
ing a significant relationship between profits and concentration is not con¬ 
firmed in the multivariate analysis.” 
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General Economics; Methodology 

Economics and the Public Interest, By R. T. Gill. Pacific Palisades, Calif.: 

Goodyear Publishing Co., 1968. Pp. 306. $5.95; paper, $3.95. 

The Economic Problem. By R. L. Heilbroner. Englewood Cliffs, N.J.: Pten- 
tice-HaU, 1968. Pp. xx, 652. $8.95. 

The two books have the same aim: to give a thorough introduction to eco¬ 
nomic theory, as accepted at present by everybody except the uncompromising 
anti-Ke 3 mesiaiis. Heilbroner, in particular, has made sure to present what any 
careful reader will know about prevailing economics; indeed, the book can be 
recommended both as a textbook and for self-study. For the same reason, 
some instructors may prefer Gill because he leaves them a little more to ex¬ 
plain. 

Heilbroner’s book devotes considerable space to an historical introduction 
(the whole of Part I), the more important in the reviewer’s opinion since it is 
exactly in economic history where the usual three-part division into econom¬ 
ics, sociology, and political science collapses. 

One defect is common to both writers as well as to the theoretical literature 
known to this reviewer: they essentially give a theory of the price-formation 
in the market, though by no means exclusively of perfect (pure) competition; 
they do not discuss price formation in case of production at order. At least a 
rough estimate of the significance of production at order might have been 
given. 

To come back to Heilbroner, his warranted historical interest has occasion¬ 
ally caused oversimplification. To give some examples: were there no yeomen 
In ancient Greece, say, during the Peloponesian war, and in Rome before 150 
B.C.? For the city dweller in the Middle Ages, the citizen’s personal freedom 
is conceded, but the substantial supply of long bow archers imtil about 1400 
A.D. proves that the yeoman cannot have vanished before that date. More’s 
Utopia can easily mislead the reader; althou^ he shows that enclosures 
started in his time, he fails to inform the reader of the Tudors’ successful fight 
of these tendencies—and even a century later Cromwell could form an army 
from their r anks . It is the eighteenth and not the sixteenth century which re¬ 
moved the yeoman from the social structure. 

These are admittedly minor points. We make them because we are conscious 
of our own shortcomings in the field of economic history, which rightly has 
become a specialty with its own methodology. The hi^ quality of Heilbroner’s 
book is not impaired by such small errors, and though GiU’s book is somewhat 
differently organized (micro-economics before macro-economics) it, too, can 
be strongly recommended as a textbook. 


New York^ iV.7, 


Hans P. Neisser 
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New Developments in the Teaching of Economics. Edited by Keith G. 

Lumsden. Englewood Cliffs, NJ.: Prentice-Hall, 1967. Pp. viii, 293. $5.95. 

This collection of papers grew out of a conference “exclusively for econom¬ 
ics teachers” conducted in the summer of 1966 by the Stanford Graduate 
School of Business and underwritten by the General Electric Foundation. The 
major thrust of the book is toward “methodology in teaching economics rather 
than on the content of economics courses.” The emphasis in most of the pa¬ 
pers is on the use of new techniques and equipment in teaching and on course 
evaluation. Like all such conference volumes, this collection contains the unev¬ 
enness inherent in such an approach, but it also conveys some of the eagerness 
and enthuaasm of individuals who are caught up in flieir own academic inno¬ 
vations. 

One of the values of this book is the willingness of many of the contributors 
to turn a critical eye on their own profession. At one point G. L. Bach chides 
his colleagues with the statement that “in planning and judging our own 
major activity, teaching, we are not only unscientific, we are often openly an- 
tiscientific.” The authors of the papers in this volume try to remedy this dis¬ 
crepancy and provide empirical evidence on the effectiveness of teaching 
methods and teacher evaluation. 

Bernard Haley begins the collection with a pleasant introduction citing the 
recurring, but apparently unheeded, concern of thoughtful economists with the 
quality and effectiveness of teaching in the profession. Changes in economic 
education are illustrated by the difference in the Stanford economics curricu¬ 
lum between 1919-20 and 1966-67, The number of courses and their titles 
have not changed substantially but the level of theory is much stronger in the 
60s. 

G. L. Bach, in the first of his two contributions, gives a review of recent 
efforts to improve the quality of economic education. His paper provides a 
good source of information on such efforts, althou^ much of what he dis¬ 
cusses has taken place at the level of secondary education. In his other paper, 
Bach discusses Ms experience with an evaluated experimental one-semester 
basic course for non-majors wMch he developed at Carnegie Institute of Tech¬ 
nology. His results diow how an adequate investment in planning and devel¬ 
oping such a course can be successful in developing both student interest and 
analytic facilities, even thou^ it may stDl be considered a difficult course. He 
observes that the biggest problem in the course was keeping the faculty mem¬ 
bers' attention on the agreed objectives of the course “in contrast to their fol¬ 
lowing more typical behavior of lecturing happily on the niceties of economic 
anal 37 sis that they had recently learned on their graduate courses.” 

Editor Keith Lumsden provides one of the best contributions in his stimu¬ 
lating discussion of programmed instructional materials. Lumsden is properly 
critical of the lack of technological change and innovation in education. He 
points out that too many of us are unconcerned with our lack of efficiency in 
teaching. He explains the value of programmed texts in teaching economics 
and then follows with some empirical evidence of the results of using these 
materials at both the Mgh school and college level. His results indicate that 
some of Xis may have been wasting both our and the students* time on things 
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which could be learned more efficiently using programmed texts. Lumsden 
closes with “a plea to those teaching economics to experiment.” There is also a 
short paper by Allen Calvin which stresses the value of programmed instruc¬ 
tion. 

A provocative contribution for those who teach principles or an introduc¬ 
tory macroeconomic theory course is the paper by Richard Attiyeh presenting 
a macroeconomic model for classroom use. He develops a simple simulation 
model for which students can be required to choose the values of the policy 
variables fed into the model. The values of policy variables will depend on the 
policy objectives chosen by the students or the instructor. Students can be 
quickly made to see the relevance of the choice of policy objectives as well as 
some of the difficulties involved in conflicting goals. The whole concept is an 
intelligent way of making meaningful to students both theory and policy. 

In the first of his two papers on the use of TV for instructional purposes, 
Donald Paden dtes evidence on the relative performance of sections of an in¬ 
troductory course using TV and a lecture, a conventional lecture S 5 ^tem, and 
TV combined with the programmed materials. The results indicate a better 
performance from the TV sections than the non-TV sections and an even bet¬ 
ter performance from the TV plus programmed instruction than from the 
other TV sections. In his second paper Paden explores some of the problems 
in using TV to teach economics. One of the serious handicaps is the negative 
bias of both students and faculty. Paden also stresses the investment in time 
and effort that goes into the production of tapes for instructional purposes 
(faculty members do not get residuals). 

John Due’s essay on course goals and evaluation is one of the best papers in 
the collection. While Due modestly disclaims any expertness other thm sev¬ 
eral years of teaching experience, he makes a penetrating and witty critique of 
the economist as a teacher. Due feels that economists have not clearly stated 
the goals of their courses and have only rarely made any eSort to evaluate the 
effectiveness of their teaching. His discussion of methods and instruments of 
course evaluation should prove useful to those who are seriously interested in 
evaluation of their own basic courses. The paper ends with a delightful section 
on Gernes Facultatis (covering such species as “the Yoimg Genius,” “Station¬ 
ary State or Old Concrete Brains,” “the Course Clutcher,” etc.) in which it is 
all too easy to see oneself. 

D. V, T. Bear presents an argument for a greater use of mathematics in the 
basic courses. To support his case he makes predictions of what the economics 
curriculum will look like in 10-20 years, when economics majors may have 
much the same mathematics requirements as the engineering and physics ma¬ 
jors of today. Bear makes several telling points in support of his position: 
high school algebra is often more effective in conveying meaning than complex 
diagrams, and attempts to avoid algebra may require as much or more mathe¬ 
matical backgroimd than using it. However, when Bear describes his own 
course one has the feeling he has over-emphasized mathematics at the expense 
of the economics. 

The contribution by Alan Thompson, a former BritiA MP, is on teaching 
the economics of government, commenting on the difference between the 
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budget procedures in the United Kingdom and the United States. He stresses 
the need for new concepts in teaching but in general his paper does not con¬ 
tribute any. 

Theodore Rodgers’ and Karl Radov’s papers are on the use of computer-as¬ 
sisted instruction (CAI). Rodgers indicates some of the promise in CAI but 
does not adequately discuss its limitations. Radov’s paper is more pertinent 
for economists, particularly at the college level. A professor “is a superb 
teaching machine, but horribly inefficient,” and CAI can greatly increase his 
efficiency by freeing him for instruction that can not be programmed. 

The fina.1 paper in the collection is by J. C. G. Boot on the use of manage¬ 
ment games. Boot discusses two games, one that is played individually, and 
one tBam game. The role of these games in management training is clear, but 
Boot does little to e3q>lore the potential benefits from the wider application of 
these techniques in economic education. 

This is a very provocative and significant collection of papers for those in¬ 
terested in improving the effectiveness of their own and their colleagues’ 
teaching. Of particular merit are the contributions of Lumsden, Attiyeh, and 
Due. The true worth of this volume will show itself in the classroom. 

Robert N. Schweitzer 

San Francisco State College 

Price and Allocation Theory; Related Empirical Studies 

Microeconomic Theory of the Market Mechanism: A General EqtaUbrium Ap¬ 
proach. By Robert E. Kuenne. New York: Macmillan; London: Collier- 
MacmUlan, 1968. Pp. jdii, 411. $7.95. 

This 400-page book announces as its overriding purpose “to introduce a 
general equilibrium outlook into the structure and tead^g of the intermedi¬ 
ate microeconomic theory course” (p. vii). The author adds that “the general 
equilibrium approach used in the book ... includes the integration of capital 
goods and money from the beginning” (p. viii). The task is well done. 

The selection and organization of topics follow, for the most part, a pattom 
which has become fairly conventional, at least in advanced courses in micro¬ 
economics. Following an opening chapter of 32 pages on methodological consid¬ 
erations, there appear 96 pages (in two chapters) on the theory of the con¬ 
sumer, followed by 93 pages (again in two chapters) on the theory of the firm 
in circumstances where the Wi’s manners can ignore potential reactions of 
rival suppliers. Qiapter 6, as an aside, discusses the problem of the firm when 
rivals’ reactions cannot be ignored. The first step toward price determination 
and price adjustment is taken in Chapter 7, on the assumption that all prices 
save one under study are specified at their full equilibrium levels, while Chap¬ 
ter 8 describes the equilibrium of the entire S3retem, whei all prices are to be 
determined. The conduding chapter demonstrates that the equilibrium condi¬ 
tions establiriied for the market mechanism coindde with a subset of the nec¬ 
essary conditions for the optimality of a centrally planned allocation. These 
topics certainly constitute tire core of the microeconomics course, and the ad¬ 
ditional emphasis in this text on the analjdical structure—at the AT pon^ of 
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some detail on market organization, income distribution, and like topics—^ap¬ 
peals to this reader. 

Static analysis is employed throughout. The fiction of a weekly “trading 
day,” during which contracts are established for all transactions to take place 
during the succeeding week, is adopted. Though this device offers expository 
convenience, it does lead one to combine wealth constraints and income con¬ 
straints in a way which could not carry over directly to a continuous time 
formulation. That is, by imposing on changes in wealth an implicit denomina¬ 
tor of unity (one week), this device attaches to stock changes a flow dimen¬ 
sion, and an upper bound on the attainable rate of stock decumulation, which 
is wholly arbitrary. The present book falls into no errors on this count, but 
one mi^t like to see the student warned that this convention can obscure 
some analytical issues. 

The analysis is conducted almost entirely without explicit use of calculus, 
determinants, or the like, but instead demands of the student substantial ef¬ 
fort in visualizing rotating pencils fastened at the origin, or derby hats sliced 
by sheets of metal, or trumpets placed on their bell ends and sawn through 
obliquely. Whether or not this makes the text more accessible, there is no loss 
of precision. The conditions for equilibrium, and the consequences of a pertur¬ 
bation of the prescribed data, are developed unusually carefully. 

Within individual topics, perhaps the most apparent innovations occur in 
the theory of the consumer. The consumer is assumed to hold (or hold title 
to) all assets, including a stock of money, and to offer each we^ to sell the 
services of aU assets, making allowance for his own reservation demand for 
these services as necessary. Saving is the result of a demand for perpetual fu¬ 
ture income, and is effected through additions to stocks of money held as an 
asset, or through purchase of “bonds” which act as agreements to purchase 
capital goods, being held only within a single week and then redeemed at the 
end of the week by delivery of an equivalent value in capital goods. The argu¬ 
ments of the utility function therefore include flows of all consumer goods, 
flows of all factor services, a stock of money, and a measure of the value of 
capital goods held. The decision of the consumer is assumed to be constrained 
by the single requirement that the rate of expenditure on consumer goods and 
asset services not exceed the rate of income plus the rate of decumulation of 
wealth, and this constraint of course reduces to the usual budget constraint if 
stock equilibrium may be assiimed. 

The demand for c^ balances for transactions purposes is determined me¬ 
chanically as proportional to intended cash outlays. The demand for money as 
an asset, however, is treated as a part of the demand for perpetual future in¬ 
come (that is, for wealth) and the consumer’s portfolio thus contains money 
in excess of transactions needs only so long as the rate of interest does not fall 
below the (perfectly certain) net rate of return on capital goods. Equity is 
nonnegotiable in this model, entitling consumers to a share of firms’ profits, 
but not offering an instrument for accumulation of wealth. Thus there is no 
market for equity. 

Properties of the ordinal index representing the consumer’s preferences are 
developed from elementary axioms. (One of the rare slips in the book occurs 
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in the introduction of the notion of a binary relationship at the foot of p. 46, 
and in the example of a violation of transitivity on p. 47.) Thereafter the con¬ 
ditions for equilibrium of the consumer are developed with dose attention to 
comer conditions and goods not purchased. 

From these equilibrium conditions (and on the assumption that stock equi¬ 
librium prevails, so that the wealth constraint coincides with the usual budget 
constraint) Chapter 3 derives the usual theorems about the consequences of 
perturbation in the data, induding the observation that demand for real cash 
balances is homogeneous of degree zero in all prices. 

The consumer submodel, then, reduces the intertemporal life-cyde allocation 
problem to a choice between various components of present consumption on 
the one hand, and perpetual future income, or wealth, on the other. With this 
device, employed already by Walras, the saving of the consumer is incorpo¬ 
rated into the analysis in a convenient fashion, althou^ explidt description of 
the way wealth enters the utility function would of course r^uire an explidt 
solution to the consumer’s lifetime allocation dedsion. In addition, the portfo¬ 
lio decision of the consumer is explicitly introduced, though again in rather 
primitive fashion. Recognition of Aese aspects of the consumer’s dedsions at 
an intermediate theory level seems an important forward step, particularly as 
a foundation to further work on d 3 mamic analysis. 

The treatment of the theory of the firm differs from standard texts less in 
content than in the division of the topic When dedsions may be made with¬ 
out regard to any response of competing suppliers, a single maximand may be 
treated, and tools of calculus are appropriate, whether the issue is perfect 
competition, monopoly, or monopolistic competition. When the existence of ri¬ 
vals with conflicting goals must be recognized, and their antidpated responses 
incorporated into the analysis, calculus tools must give way to game theory or 
the study of differential games, treating problems with independent decision 
makers simultaneously pursuing incompatible ends. This distinction does 
seem helpful in focussing on the analytical significance of the different market 
structures. 

Static effidency conditions in production are, of course, independent of the 
structure of the product market (Chapter 4 deals with these conditions for 
production of a specified output at minimum cost. Chapter S begins with anal¬ 
ysis of short- and long-run output determination under pure competition, and 
proceeds to determination of demands for inputs. There foUow 20 pages on a 
linear model for the firm, and 10 pages on the firm in monopolistic competi¬ 
tion, where matters like selling costs and product differentiation receive brief 
attention. Though consideration of such topics is undoubtedly highly desir¬ 
able, it seems questionable that much can be accomplished in the space al¬ 
lotted. These two sections must stand primarily as pointers to interesting direc¬ 
tions which the student might later pursue. 

What little can be said about rivalrous competition, without going into de¬ 
tailed analysis, is laid out, as a digression from the main theme of model¬ 
building, in Chapter 6. For the ambitious student, reference to the notion of 
the core of an economy might have been appropriate in passing. 

The first step toward bringing the market participants together is taken in 
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Chapter 7, which considers the determination of the price for a single non¬ 
durable good or service, on the h37pothesis that all other prices are specified at 
their true equilibrium values. A brief look at the standard difference-equation 
analysis of the stability of the adjustment process for a single price is in¬ 
cluded. Discussion of the markets for durable capital goods, bonds, and 
money, is held over because the simplified portfolio behavior assumed for the 
consumer sdelds no explicit demand functions for these assets.^ Markets for 
factor services are handed in straightforward fashion, with some discussion of 
the peculiarities of the labor market, and a brief hint as to the investment 
decision and demands for capital services in an environment in which firms 
acquire and hold nonmalleable capital. A glimpse may be seen of the way in 
which a rising supply price prevents desired investment rates from becoming 
infinite, but the brevity of the discussion forces neglect of most of the analyti¬ 
cal complications. 

The complete model is set out in Chapter 8, where the price vector, taken 
as given by all participants, is determined by the requirement that all markets 
dear. The further conditions required for stock equilibrium and portfolio bal¬ 
ance are enundated, and a few comments on the markets for money as long- 
run asset or short-term security, and on the process of readjustment to equi¬ 
librium, condude the model. 

Chapter 9 draws the important condusion that the competitive equilibrium 
is Pareto-optimal, suggesting that the market mechanism can be viewed as a 
computational procedure for realizing the necessary conditions for sodal wel¬ 
fare maximization (so far as allocation of resources goes, individual endow¬ 
ments being taken to be fixed). Closing the system, it is implied, can be ac¬ 
complished (following any necessary redistribution of endowments) by select¬ 
ing a price for perpetud net income, and determining saving so that fhe mar¬ 
ginal increase in sodal welfare owing to an increase in demand for bonds is 
equal to this price. The determination of this price by the planning authority 
is left open. And these last considerations leave us, it seems, with an interest¬ 
ing challenge to determine how the competitively determined aggregate saving 
rate might, in this scheme, relate to its centrally determined analog. But that, 
of course, is another story altogether. 

The book seems well laid out, with almost no misprints (only one, in the 
definition of elastidty on p. 127, might ever trouble the student). There are 
no exercises, and very few examples. A list of selected readings at the end of 
each chapter suggests sources for elaboration of some of the ideas introduced, 
but—perhaps because of modesty—^there are few references to more technical 
treatment of the core aaal37tical material. 

Despite its attempt to avoid mathematical presentations, this book is nei¬ 
ther elementary nor easy. Its prose seems sometimes to be a little strained, 
and the relative emphasis accorded different topics may seem to some readers 
to reflect a highly personal point of view. Its use as a text will demand much 
of both student and instructor. But the rewards would justify the effort, I 

^In a full dynamic modd, the role of these demand conditions is filled by auxiliaiy 
differential equations determining perfect asset prices, but these (and the coire^ondizig 
capital revaluations) are of course not idevant in this static discusdon. 
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think, and not only for the student interested in microeconomics as such* As 
preparation for an advanced course in macroeconomics or growth theory, the 
book would be hard to beat. 

Rodney Dobell 

Harvard University 


Human Values and Economic Policy—A Symposium, Edited by Sidney Hook. 

New York: New York University Press, 1967. Pp. x, 268. $6.95. 

This volume comprises papers delivered at a joint s 5 nnposium of philoso¬ 
phers and economists, and is divided into three parts. Part I contains a paper 
each by K. J. Arrow and P. A. Samuelson in which the former summarizes his 
celebrated discovery of the impossibility theorem, while the latter stresses that 
this theorem does not imply the impossibility of a social welfare function in 
Bergson’s sense. The third paper in Part I is by R. B. Brandt, a philosopher, 
and contains criticisms of the economist’s approach to the problem of “human 
values and economic policy.” This approach usually attempts to obtain some 
sort of “social preference ordering” from individual preference orderings. 
These criticisms, and some defenses against them, are the main theme of the 
papers in Part II. Part III examines how the behavior of corporations affects 
the economist’s approach to the problem of ef&dent resource allocation. Here 
we meet again the not wholly original hypothesis that tastes are not autono¬ 
mous, but are affected by the social environment; tmfortunately, no one has 
yet suggested how this hypothesis might be incorporated into a newer welfare 
economics. Unless that is done, the hypothesis will make no impact on the for¬ 
mal structure. 

I turn now to Part II of the volume, which is concerned with the basis of 
value judgments in economics. Most of the philosophers, and some economists, 
are critical of the very restricted approach to value judgments—^based almost 
entirely on the Pareto criterion—which has traditionally been adopted in eco¬ 
nomics. I think that this critical attitude is justified, and shall devote the re¬ 
mainder of the review to this issue (it is also considered in a provocative 
paper by S. S. Alexander, whose views overlap mine). 

Historically, the reason for the prominence of the Pareto criterion is that it 
seemed to offer the only way of defining a “social improvement” which was 
consistent with an individualist and nonpatemalist view of “social welfare” 
and did not require “unscientific” and hence objectionable interpersonal com¬ 
parisons. Furthermore, given appropriate additional assumptions, neat condi¬ 
tions for optimality—^particularly in the case of competition—could be de¬ 
rived. Thus, the Pareto criterion seemed to be the oidy possible basis for a 
“scientific” welfare economics. Because of this, writers like J. M. Buchanan 
still insist that it is the only welfare criterion which economists may “legiti¬ 
mately” discuss (surprisingly, Buchanan’s name is never mentioned here in 
this connection). 

In the sense in which I have just discussed it, the Pareto criterion is in¬ 
tended to be factual and hence is without any moral significance—a point 
often made in this book. However, the Pareto criterion has also been regarded 
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as important because it was thought that the implementation of Pareto-im- 
provements would meet with general moral approval. The philosophers and 
the philosophically minded economists writing in this book are quite prepared 
to interpret the Pareto criterion as a moral norm and seriously to consider its 
merits as such (e.g., papers by K. Baier and E. van den Haag). Not surprisingly 
they find the moral claims less than decisive. 

On the whole it may be said that the philosophers adopt a more unified 
view than that usually to be found among economists. Thus, economists have 
formal models of welfare in which such terms as ^‘an increase in welfare’^ are 
clearly defined; but when they write on policy matters in an informal way 
they often advocate policies on the ground that these would “increase wel¬ 
fare,” using the term “welfare” in a sense which it is difficult to relate to that 
employed in the formal model. One reason for this is simply, as the editor of 
this volume notes, that when we . . come to consider which specific human 
values [are] to be taken as guides to desirable programs of economic change” 
(p. 246) the formal Pareto criterion is inadequate, so that other criteria of 
welfare must be considered. The philosophers tend to recognize this from the 
start and therefore do not dichotomize their treatment in the way economists 
are wont to do. 

Criticisms of the Pareto criterion as a means of appraising practical issues 
of policy have aboxmded ever since this criterion attained prominence in eco¬ 
nomics, and many of them are restated in this volume. Yet the arguments 
which led to the formulation of this criterion continue to conamand wide 
adherence. Surely (so runs the argument) nobody wfll deny that a change 
which satisfies the Pareto criterion is a social improvement! On the other 
hand, if we appraise changes which do not meet the Pareto criterion, do we 
not enter murky waters? We then make interpersonal comparisons of utility; 
we may be selective as regards the preferences that ought to count; and we 
may even claim that something is in someone’s interest, when his “revealed 
preference” tells us the opposite. Thus the solid anchor provided by the 
Pareto criterion is lost, and we are adrift amidst “purely subjective” value 
judgments. Hence the virtual “monopoly” (Alexander, p. 108) position of the 
Pareto norm. 

If one takes these arguments for the Pareto norm seriously one is, by impli¬ 
cation, den 3 dng the possibility of rational moral argument about social policy, 
because one is denying the possibility of appraising alternative political deci¬ 
sions, if none are Pareto improvements. 

As Alexander points out, the economists’ identification of “values” with 
“preferences” seems to imply an emotive theory of ethics, so that moral issues 
are beyond rational argument. Although philosophers invented this theory, 
they seem by now to have buried it. The philosojAers who contributed to this 
volume resist the moral nihilism which is implied by the view that the only 
changes we may “legitimately” rank are Pareto changes. This alone would 
be enou^ to commend the book to those who may have been exposed to an 
excessive dose of welfare positivism. 

Kurt Klappholz 

London School of Economics 
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Income Theory; Related Empirical Studies 

Probleme der EinkonvmenspoUtik. Edited by Erich Schnieider. Tuebingen: 

J. C. B. Mohr (Paul Siebeck), 1965. Pp. iv, 215. DM 25. 

This compax:t volume offers a survey of the current state of incomes and 
profits policy in convenient form. The range of such policies is great. At pres¬ 
ent the United States cannot be said to have one at all, since occaisonal out¬ 
bursts from the White House hardly merit that label. At the other end of the 
scale, the Netherlands has had a coherent incomes policy since the Second 
World War. Such countries as England and Italy lie between. 

The survey is made up of contributions by fourteen European economists, 
each treating a specific aspect of the subject: the rationale of incomes policy 
(J. Pedersen), its impact on capital formation (P. Coulbois), inflation (E. 
Kueng), wages policy and income distribution (J. Vibe-Pedersen), the scope 
of policy (K. W. Rothschild), monetary equilibrium (P. Dieterlen), models of 
capital formation (B. Gleitze), and profits taxation (E. Gerelli). These func¬ 
tional divisions are followed by country case studies: the Netherlands (J. 
Pen), Britain (C. T. Saundas), Denmark (K. Laursen), Italy (G. C. Maz- 
zocchi), and Finland (E. Toemqvist). A final essay deds with the contribu¬ 
tion of the OECD to the development of incomes policy as an economic policy 
instrument of central governments (P. de Wolff). 

The compilation represents the gist of a roimd table conference at the Insti¬ 
tute for International Economics of the University of Kiel, intended to be the 
first of a series of discusaons of contemporary problems in the field. Ten 
countries were represented in the present round rable, but the reader is spared 
a completely polyglot volume: nine of the essays are in English; five, in Ger¬ 
man. There is a certain amount of overlap among the contributions, but it is 
held to tolerable limits. The general levd of sophistication and thou^tfulness 
evidenced by the contributions is quite satisfying. 

Of particular interest to ecxmomists in the United States mig^t be the em¬ 
phasis placed on the forced choice between control of wages and fluctuating 
exchange rates. The dilemma suggests that if the United States does not control 
wages it must cmt the dollar loose; if it wishes to hold a firm dollar exchange 
rate, it must control wages. Neither alternative holds much af^eal to the ac¬ 
tual policymakers. 

Another emerging problem has to do with the growing strategic importance 
of labor unions, whicfli migjht eliminate in monetary policy being controlled 
not by the central bank but by the labor union executive. That possibilify, 
su^ested by Cassel years ago, is still unrealized, but it does suggest the desir¬ 
ability of uniom’ developiog a wdl-rounded economic philosc^hy instead of 
their old aphilosophical insistence on “more.” 

This cmllection of essays takes its place in a gtowii^ list of studies devoted 
to incomes and profits policy. Schneider su^ests that these essa}^ provide a 
wider and deqjer view of the problem than has been available up to now. A 
reading of the collection bears out the reasonableness of that rlaim 

H.Orro 


University of South Alabama 
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Patterns and Mechanics of Economic Growth—A General Theoretical Ap¬ 
proach, By David Carney. Yellow Springs, Ohio: Antioch Press, 1967. 
Pp. xii, 155. $5.00. 

The intentions of the author of this book, as they can be divined from the 
problems he tries to solve, are of the best. I shall show that he apparently 
fails almost completely. He observes that balanced growth of the Harrod- 
Domar kind must be a special empirical situation, and that one may there¬ 
fore conceive of three distinct rates of growth, no two of them equal. Thus, 
from the equation F=C+/, one can derive the relation 

(1) t/Y = (C/F)((?/0 + (I/Y)(i/I). 

Writing ry, j = Y, C, J, for the three growth rates, one has from (1) that ry 
is a weighted average of Rc and rj. If ail three growth rates and the two 
weights are nonnegative, the possible relations of the ry are evidently 
rc>rr>ri>0, ri>rY>rc>0, and ry^rc—ri. These observations are all 
true and nearly trivial. 

Suppose however that one noticed that the treatment of investment in 
this model was entirely net, and that one should include various aspects of 
replacement and technical improvement of equipment in the analysis. With 
this emendation, combined with an unbalanced growth assumption, one 
could derive formulae for the growth paths of net and gross investment, 
consumption, and income, as functions of behavioral parameters, that 
might be of use to macro-planners. Though this is a very limited audience, 
it is a real one. Indeed, the author says in the first paragraph of the Preface: 
This book is an outgrowth of my thoughts on the process of economic 
growth and the problems confronting the macro-planner in developing 
countries. It is also a sequel to an article ... in which my main interest 
was to derive an investment formula which incorporated depreciation, 
obsolescence, and technological as well as net investment. . . . 

One may expect, then, a reliable derivation of formulae for growth paths 
as functions of parameters of consumption functions and/or savings func¬ 
tions, and an elaboration of gross investment formulae depending on the 
behavior of income, net investment, the capital stock, and various replace¬ 
ment policy parameters. An added bonus would be empirical application: 
the selection of countries that can be shown to fit some aspects of a par¬ 
ticular pattern and a demonstration that some parameters not previously 
estimated might fruitfully be measured or predicted using the general 
model. All these things the author tries to do. In most, he doesn’t succeed. 

Let me list the successes. Carney correctly derives the implications of 
the various unbalanced-growth assumptions for the underlying marginal 
propensities to consume and save, for the investment accelerator, and vari¬ 
ous other such quantities. These derivations all use the formula F=C+I, 
and F must be GNP. This is going backwards in terms of any conventional 
view of what constitutes a parameter and what is a variable to be deter¬ 
mined, but the exercise is at least correct on its own terms. 

The failures begin with the first elaboration of the investment formulae. 
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Carney introduces the three categories of depreciation mentioned above 
with the formula (where R, D, and 0 are obvious mnemonics) 

and assumes that “technical investment,” Af, equals 0. Then he assumes 
that D/R and M/R are parameters, m and r. It is necessary to determine R. 
If R is the capital stock, R=vK. "V^at is tt? Carney avers that it is always 
but he is wrong. First, his proof assumes that in unbalanced growth the 
ICOR is a constant, yet he later shows that it is not. Second, the basic 
equation of the proof assumes that GNP and NNP grow at the same rate. 
This is not possible in unbalanced growth because replacement cannot be a 
fixed proportion of gross income. Third, even with all this going for him, 
the last step of the proof is to assert that an equation of the form (2—ju)?r 
= (1—•a)r2F, where a is a parameter such that 0<a<l, establishes tiiat 
‘jr=f®F« 

Turning from these false derivations to applications, we find two areas 
of interest. First, the “Comparative Dynamics of Growth.” This chapter 
contains extensions of the correct derivations mentioned above, culminating 
in the observations that: (1) If rc>rT>ri, it is consumption that plays the 
dominant role in the growth pattern. (2) It is possible to go from rc>rT>rT 
to its inverse by passing through balanced growth. Second, we have a 
study of growth rates and growth paths that establishes beyond doubt that 
absolute growth can be fairly steady even if the proportional differences 
[F(/+l) —F(^)]/F(/) rise and fall over time. 

Finally there is a study of the consistency of actual growth rates of F, C, 
I and “components of J” for rich and poor countries. The data are essen¬ 
tially observed time series, mostly for 1956-1962 in detailed “historical” 
studies or from published plans for African countries. Aside from the neces¬ 
sity for all behavior to accord with the accounting tautology in (1), the 
results depend on derivations of formulae that are wrong. 

So some of the data don’t fit. Even more remarkable is that there are no 
statistical procedures used for what is presumably a statistical test. For 
Carney, all estimates are averages and all averages are unbiased! 

I conclude as I began: the book is a failure, I cannot recommend it either 
to students or practitioners. I must add that some of the blame rightfully 
falls on the editors of the Antioch Press, whose reviewing procedures seem 
less than perfect, 

Mitchell Harwitz 

State Vniversity of New York at Buffalo 

Economic History; Economic Development; 

National Economies 

The Cambridge Economic History of Europe. Vol. IV: The Economy of Ex- 
ponding Europe in the Sixteenth and Seventeenth Centuries. Edited by 
E, E. Rich and C. H. Wilson. Cambridge: Cambridge University Press, 
1967. Pp. xxii, 642. $14.50. 

The M series of the Cambridge Economic History of Europe has come into 
print with excruciating slowness, with one volume of the six (V, companion to 
the present work) still on its way. The planning for the three volumes on the 
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Middle Ages began in 1934, but the third volxune did not appear until 1963. 
For the modem period, planning began in 1948. Volume VI (in two Parts) 
appeared in 1965. In the case of the two volumes on the sixteenth and seven¬ 
teenth centuries, at least, the snail’s pace has had substantial advantages; for 
both what we wish and what we need to know about that era have taken a 
sharp turn in very recent years. 

History is of course rewritten by each generation, and must be, for the 
questions put to the past come from the historians’ own and everchanging 
times. We economists are generally familiar with the many and proliferating 
studies of the industrialization that began in England in the late eighteenth 
century, and that spread over Europe and to North America and Japan. We 
have much less familiarity with the current and intensive reexamination of the 
preindustrial (or “early modem”) period, a reexamination that especially over 
the past two decades has broadened and deepened in such fashion as to push 
toward—^and perhaps require—a redefinition of the tasks of economic history; 
even, some say, of the tasks of historians and of social scientists generally. 
The economic historians of industrialization hope to shed light on the process 
of economic development; those who struggle with the materials of the early 
modem period find themselves grappling with the very roots of modem soci¬ 
ety, and they do so as, and because, the stmctures, institutions, and the func¬ 
tioning of modem society are daily called into question. 

Industrialization has brought material comfort and some kind of personal 
freedom for a few hundred millions of us; but for the mass of people in the 
world, life is still Hobbesian: nasty, brutish, and short. In a world in which 
few any longer dare to declare “so be it,” and in which rhetoric, technology, 
and politics combine to promise or to threaten a vastly different world, it is 
essential to grzisp what it is that holds back beneficial and needed change; it 
is essential to comprehend why violence, misery, and oppression are still the 
lot of the world, despite—or is it because of?—the progress of recent centu¬ 
ries. 

Everything has changed in the half millennium since Europe began to ex¬ 
pand over the oceans; but some things have changed more thm others. What 
has changed most is technology, man’s mastery over nature; what has 
changed least is man’s mastery over himself, and his steady inclination to 
master others. In the West, we like to believe we have found wa37S for men to 
live well in freedom; and some of that is doubtless to be foimd in our past 
and ova present. But too much of what we call freedom is really mobility, and 
the mobility we have found—^both social and geographic—^is much like the 
popular education we have fostered and the goods we absorb: a grease neces¬ 
sary for modem industrial society, that leaves man a creature. 

What is profoimdly and unarguably different from the past are the quantity 
and scope of things; what is arguably too much the same for most people is 
the quality of things. Modern scope or scale, call it what you will, required 
the overseas expansion to bring it to being; and called into being. It served as 
the necessary (not, of course, the sufficient) condition for modem technology. 
The first steps were, as one might expect, in agriculture and in trade. 

G. B. Masefield points out in his ©ccellent article on “Crops and live¬ 
stock,” that through the expansion to America, “at one stroke the potential 
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vegetable resources of the knoTOi world had been doubled. The dispersal of 
crops and livestock which followed was the most important in human history, 
and perhaps had the most far-reaching effects of any result of the Discov¬ 
eries’’ (p. 276). One could quarrel with the last clause, for the other develop¬ 
ments that accompanied or followed directly from the Discoveries—^in ship¬ 
ping and shipbuilding, science, commercial organization, finance, new supplies 
of specie, the slave trade, and the necessary emergence of functioning national 
political units—^make it impossible (as well as imnecessary) to single out “the 
most far-reaching effect.” 

But all these required and enabled a major shift in the scope of economic 
and political affairs, and a concomitant process of social change. What is fun¬ 
damental to understanding that epoch, and thus our own, is that the institu¬ 
tional changes of the early modem period showed more of continuity with 
than of change from their medieval past, or, as C. H. Wilson puts it in his 
superb essay, “Trade, Society, and the State,” “Much of the apparatus of eco¬ 
nomic control which came later to be associated with the economic or political 
ambitions of the modem state was in fact medieval in origin: the product of 
parochial or sectional demand or of simple xenophobia” (p. 496). And when 
he adds (on p. S18) that “Jealousy, ambition and common sense were then 
the principal springs of the policy later called mercantilism,” how many would 
find much but the rhetoric of today’s nations to add to parochialism, sectional 
demands, xenophobia, jealousy, ambition, and common sense as basic elements 
of today’s policies? And should we be able to much distinguish the seven¬ 
teenth from the twentieth century in that respect cut out for comment by Sir 
George Clark, when he remarks that “War . . . may be said to have been as 
much a normal state of European life as peace....”? (p. S14) That of course 
is not a new idea, as regards either century. 

What seems new is a conclusion being moved toward by a rising number of 
the most energetic scholars of the early modem period, a conclusion that pro¬ 
vides a steel link between the seventeenth century and the present, and be¬ 
tween the modem state and war. The ideas of these scholars—^vigorously rep¬ 
resented by Lawrence Stone, Frederic Lane, Vicens Vives, and John Elliott— 
receive indirect confirmation in the present volume, and may be expected to 
be met more directly in the forthcoming Volume V, which will assess “the re¬ 
sults” of the developments in science, technology, agriculture, commerce, 
finance, and state policy examined in Volume TV. 

These ideas were succinctly noted by Lawrence Stone, when he wrote (in 
the New York Review of Books, March 3, 1966) that he and those cited 
above “regard the modem state as primarily a war-making madiine, created 
and driven forward by the needs of military preparedn^s and aggression. It 
can hardly be doubted that this has been its most successful field of activity 
over the past four hundred years, and there is no thing in the contemporary 
world to suggest that any change is in prospect.” 

The more familiar one is with the history of the past century or so, the 
more outrageous such a notion mi^t seem—but should it? As we rush 
through the last third of this century, having no idea of whether or how we 
sbaB survive it, it becomes increasingly absurd to view even “the century of 
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peace’^ (i.e., 181S-191S) as being peaceful for any but those who won its 
wars, nor to view the minimal liberal state as being but an isolated hiccough 
in the world’s history. Historians of an earlier generation could responsibly 
ask chicken and egg questions concerning Protestantism and capitalism, 
chuckle at the imbecility of mercantilists who viewed an unfavorable balance 
of trade with alarm, or posit a close relationship between price changes and a 
social revolution. All these remain interesting issues, but the volume under re¬ 
view takes them up in a subdued spirit, acknowledging not only their com¬ 
plexity, but the affinities to be found between ourselves and our brothers 
imder tie skin of those centuries past. 

Thus, Fernand Braudel, mast^ully using and interpreting data worked up 
by Frahk Spooner, simultaneously provides new support for, and grorinds for 
doubting, the quantity theory of money, in his examination of “Prices in Eu¬ 
rope from 1450 to 1750.” Raising two, three, or four questions for everyone 
that he answers, Braudel never fails to relate each quantitative conclusion to 
essential and largely unexplored qualitative uncertainties. The reader is enor¬ 
mously stimulated and enlightened (and sometimes bewildered). Karl Hellei- 
ner’s essay on population changes provides a sophisticated (which is to say 
complicated) and reflective analysis of demographic change, which supports 
the essay by Masefield referred to above. Charles Wilson’s long labors in the 
policies of the new nations has made it possible for him to put forth in less 
than 90 pages what many books have been imable to do, and to do so, one 
notes with gratitude, for more than just England and France. If the result is 
intellectually rewarding, it is also depressing, as we see ourselves still cutting 
through the same jimgle. J. H. Parry’s essay on “Transport and Trade 
Routes” is a compression of what he has done well in his many books and 
articles. The two essays by E, L. J. Coomaert, “European Economic Institu¬ 
tions and the New World; the Chartered Companies,” and E. E. Rich, “Colo¬ 
nial Settlement and Its Labour Problems,” do more than synthesize the best 
of recent research; they both take a hard look at the institutions and patterns 
of expansion of those times and portray them in ways that aU too sadly re¬ 
mind us that the impulses that led to the forms of the past are still opera¬ 
tional, if with different forms, in our own day. What is lacking today is the 
time and the space in which to persist in what can most charitably be de¬ 
scribed as fundamental errors. 

A. Rupert Hall concludes his comprehensive and enlightening essay on 
“Scientific Method and the Progress of Techniques” with the observation that 
the scientific inventions of the industrial revolution “were made, but they 
could not be understood” (p. 154). How much do we understand of the soci¬ 
ety we have made? 

Douglas F. Dowd 

Cornell University 

Incomes in Postwar Europe: A Study of Policies, Growth and Distribidion, By 
the Secretariat of the Economic Commission for Europe. New York: 
United Nations, 1967. Pp. xv. 433. $8.00; paper, $6.50. 

This is the third in a series of studies prepared as supplements to the Eod- 
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nomic Commission for Europe’s (ECE) annual economic survey. The first two 
considered the sources of postwar growth and appraised economic planning in 
Europe. The present study surveys and analyzes materials pertaining to the 
functional and personal distribution of income and its growth in Europe since 
1950. The division of Europe into east and west is adhered to closely, and 
different analytic, institutional, and policy issues are discussed with reference 
to the two blocs. A staggering amount and diversity of statistical evidence is 
organized into twelve chapters and linked to ambitiously detailed discussions. 

With respect to western Europe, chapters deal with the anatomy of price 
and income movements, patterns of wage change associated with price changes 
and unemployment (Phil l ips curves), institutions for implementing income 
policies, the evolution of sectoral and occupational earnings differentials, and 
the impact of taxes and transfers on the distribution of personal income. In 
eastern Europe, incomes policies are geared to the aiiievement of rapid 
growth, where they first sought to raise the proportion of income invested 
without incurring disequilibrium in the consumer market and then to improve 
the efficiency of resomrce allocation by more flexible reliance on the price 
mechanism. Chapters also present scattered east European data on occupa¬ 
tional and sectoral earnings data, and some on the sources and size distribu¬ 
tion of household income. A final chapter is devoted to Yugoslavia. Thus, the 
first half of the book is a useful and detailed treatment of postwar incomes 
policies in western Europe, and the second half presents much new material 
and many thoughtful insights on eastern Europe, although it nevertheless suf¬ 
fers from a problem that plagues inquiry in this field in both east and west, 
lack of statistics. 

It has become an accepted fact, with growing documentation, that interna¬ 
tional agencies such as the ECE and OECD are severely limited in imdertak- 
ing mtemational comparative anal 3 ^es of government policies and perfor¬ 
mances. Professional economists have, I believe, reluctantly learned to settle 
for careful descriptive accounts. But there lingers the Utopian thou^t that an 
organ^tion like ECE, with its unique qualifications for drawing lessons for 
policy design from the diverse experiences of European countries, would en¬ 
gage in this form of comparative analysis. Indeed, Ae ECE’s mandate to un¬ 
dertake supplementary analytical studies, freed from the constraints posed by 
the annual survey format, would appear to have been an invitation to engage 
in this sort of higher level consideration and evaluation of public policy. 

fccomes polity, the theme of this book, poses the problem of reconciling the 
somal objectives of personal equity, static effidenqr, and rapid economic 
gro^. With ideological differences between the economics of east and west 
diminishmg, there promises to be insists to gain from a comparison of the 
success govermnents have had in pursuing these potentially conflicting social 
objectives. At the risk of misin terpreting the implications of the evidence pre¬ 
sented in this study, I have decided to state what appear to me to be its im¬ 
plicit conclusions. 

^ There are two idated althou^ separate dilemmas with which incomes poli¬ 
cies cope. Incomes policies are frequently proposed to improve the distribution 
of social product among persons. What constitutes a better or more equitable 
distribution of income is not defined, thou^ increasing equality appears cen- 
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tral. In contrast with the substantial reduction in income inequality in western 
Europe between prewar and postwar periods, overall inequality in the size dis¬ 
tribution of personal incomes has not changed appreciably since the war.^ In¬ 
deed, a remarkable characteristic of the period is the relative stability of pay 
structures and earnings differentials by sector, occupation, and skill levd 
within western and eastern European coimtries despite substantial differences 
between countries. Nor has the tax-transfer system altered much the distribu¬ 
tion of disposable personal income. In western Europe the incidence of 
progressive income taxes diminished, and the incidence of regressive turnover 
and social security taxes increased during the period. In eastern Europe in¬ 
come taxes are low, though progressive, and dlied with family allowances pro¬ 
vide strong pro-natalist incentives to parents, but public consumption, such as 
health and education services, probably has a more important redistributive 
effect than taxes and transfers. There is no firm evidence in this study that 
direct incomes policies have proven effective in this period in equalizing the 
distribution of personsQ income in Europe. 

The second dilemma of incomes policies is difficult to evaluate: to sustain a 
high investment rate to foster rapid economic growth and a high employment 
rate without incurring an unacceptable rate of inflation. What constitutes an 
xmacceptable rate of inflation is determined in the West by willingness and 
ability to devalue and by the distortions or inefficiencies attributed to infla¬ 
tion. Anxiety over inflation in eastern Europe is harder to understand, for 
with foreign trade divorced from internal prices, inflation need not affect the 
balance of payments. Central planners, however, may worry that inflation will 
create difficult-to-correct distortions in, and reduce their control over, resource 
allocation. Regardless of motivations, both blocs sought hi^ rates of capital 
accumulation without inflation, which required dampening wage demands in 
order to restrain price increases. From the evidence presented in this study it 
is difficult to attribute to incomes policies and direct price and wage controls 
more than a temporary role in restraining excess short-run daims on national 
output. In the longer run, the distribution of income and the sustainable rate 
of economic growth were determined by other factors. 

For example, the growth of the labor force in nonagricultural activity ap¬ 
pears to account for much of the difference in growth rates among European 
countries. Structural shifts of labor from agriculture to industry after the war 
was a key ingredient to the rapid growth enjoyed in eastern Europe, and the 
recent increase in the growth of the labor force helps to explain the current 
upturn in Soviet and Polish growth rates. The same logic is applicable to the 
West, where the shift of labor out of agriculture has been offiy di^tly less 
important, and international (and refugee) migration has provided an added 
measure of labor force elastidty in West Germany, Switzerland, and France.* 

This study presents a wealth of difficult-to-coUect information, poses in- 

*This earlier change is documented in the Economic Commission for Europe, IPSd Eoh 
nofidc Survey of Europe^ Geneva: United Nations, 19S7, Ch, 9. 

* Charles P. Kindleberger, Europtfs Postwar Growth: The Rde af Labor Supply, Cam¬ 
bridge, Massachusetts: Haxvard University Pr^ 1967, and Edward F. Denison, Why 
Growth Rates Differ: Postwar Experience in Nine Western Countries, Washington, D.C: 
The Brookings Institution, 1967. 
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numerable questions of intrinsic importance, and structures some tentative hy¬ 
potheses about European developments that should now attract further ana- 
and comparative study. 

T. Paul Schultz 

The Rand Coepoeation 

Pakistanis Development: Social Goals and Private Incentives. By Gustav F. 
Papanek. Cambridge: Harvard University Press, 1967, Pp. xxii, 354. 
?8.9S. 

This is an important book for three reasons. First, it contains a most inter¬ 
esting and suggestive analysis, with considerable quantitative information, of 
the development of industrial entrepreneurship in an underdeveloped country. 
Second, it is a study, with a strong point of view, of a major developing coun¬ 
try widely regarded as a “success.’’ Third, the book’s author, Gustav Papanek, 
is the director of Harvard’s Development Advisory Service, the economic ad¬ 
visors to the government of inter alia, Pakistan, Indonesia, Ghana, and Col¬ 
ombia. This book provides an important opportunity for economists to exam¬ 
ine the point of view of the director (and of many of the staff) of this major 
advisory service. All economists interested in economic development will want 
to read this book. The major emphasis of the book is on the rationality of 
farmers, industrialists, and traders, and their response to economic incentives. 
The government of Pakistan is viewed as the successful manipulator of the 
incentives facing the private sector influencing the allocation of resources, the 
rate of growth, and the distribution of income (though not with equal success 
in all areas). 

^ The book is written in a jaunty style (which sometimes clouds the analy¬ 
sis) and it is well organized. The first chapter contains a brief sketch of eco¬ 
nomic history in Pakistan: the effects of the Partition of the sub-continent in 
1947, the stagnation of overall income growth, and the exceedingly rapid 
growth of manufacturing industry during the 1950s, the acceleration in eco¬ 
nomic growth, particularly in agriculture in the 1960s, the rise in investment 
and saving rates and the sharp increase in foreign aid that began in the late 
19S0s. Chapters 2 and 3 are concerned with the growth of entrepreneurship, 
the movement of traders to manufacturing industry, and the importance of 
small ethnic minority groups in the new industrial classes. These two chapters 
are tie heart of the book and make the most significant contribution. There is 
considerable quantitative documentation in these chapters of the sources of 
entrepreneurs, the incentives to move to manufacturing, the concentration of 
wealth, etc. 

^ Chapters 4 and S deal with the government sector, including the dvil ser¬ 
vice, the role government played in directing industrial investment, and particu¬ 
larly the nature and operation of the direct and indirect control mechanisms 
used to influence the allocation of resources. The discussion of controls is, un¬ 
fortunately, not as precise and quantitative as it could have been in view of 
other recent studies of economic controls in Pakistan. Chapter 6 describes the 
development of agnculture and draws heavily on the work of W. P. Falcon 
and C. H. Gotsch. The bulk of attention is &ven to the reasons for the accd- 
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eration of growth after 1958, and rdatively little attention is paid to the stag¬ 
nation of agriculture in the 1950s. The stress is laid on the rationality of the 
peasants and their responsiveness to profitable opportunities and economic in¬ 
centives. Chapter 7 contains a discussion of the sources and development of 
saving in the economy, and is appropriately titled “Squeezingsthe Peasant*' A 
substantial portion of the chapter is devoted to building up saving estimates 
from a variety of sources using what Papanek admits are shaky data and a 
considerable amount of guesswork. These will be of much greater interest to 
the Pakistan specialist than to the general reader. A caveat is in order regard¬ 
ing the distribution of saving by source, since other recent estimates on the 
sources of saving are inconsistent with Papanek's. Another major proposition 
of the book, in this chapter, is that the principal limit on the volume of saving 
and investment in PaHstan was the availability of foreign exchange. While 
this should fit nicely into the two-gap schfeme of Chenery and associates, there 
is no reference to that literature. In Chapter 8, titled “The Social Utility of 
Greed,” Papanek provides a summing up of his argument and point of view 
and proposes a system of indirect controls to achieve the various goals of Pak¬ 
istan’s development efforts, as he sees them. 

The basic line of argument in the book runs as follows. Pakistan had vir¬ 
tually no domestic saving, no industrial capacity, and no industrial entrepre- 
nemr^p at the time of Partition. During the 1950s, the government used a 
stringent set of direct controls which greatly increased the profitability of 
manufacturing industry and turned the terms of trade sharply against agricul¬ 
ture. Because the tradhag community was composed of rational entrepreneurs, 
they recognized the greater profitability of manufacturing and moved into in¬ 
dustrial entrepreneurship. Because of direct controls on imports of consumer 
goods, particularly luxuries, the high profits reaped by the manufacturing en¬ 
trepreneurs were reinvested in manufacturing industy, and saving rates rose 
as industrial output grew. Just as the opportimities for “easy” import substi¬ 
tution in the consumer goods industries were running out in the late 1950s, 
the government changed its policy away from direct controls toward indirect 
controls, and it improved incentives for investing in other types of manufac¬ 
turing. As a result, the rapid rate of industrial growth continued. The rapid 
industrial growth in the late 1950s moved the terms of trade bad: in favor of 
agriculture (or less in favor of industry), and this improvement in prices, 
along with changing policies on purchased inputs and on improved technology 
in agriculture resulted in a sharp acceleration in the rate of agricultural out¬ 
put growth as rational farmers responded to profitable investment opportuni¬ 
ties. As the government shifted its emphasis from direct to indirect controls, 
not only was investment reallocated to more essential industries, but also 
efficiaacy in existing industries was greatly improved. 

Unfortunately, there is relatively little attention given to indications of the 
level of efficiency. Indeed, there is no reference in the text or the bibKography 
to a controversial article by R. Soligo and J. J. Stem which seriously chal¬ 
lenged the efficiency with which Pakistan’s industries were operating. They 
went so far as to suggest that a number of major industries operated at a 
point where value added, when evaluated at world rather than domestic 
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prices, was negative, because of the price distortions of the tariff structure. 
This article appeared in 196S, and was commented upon in the Pakistan De¬ 
velopment Review by Papanek who viewed their results with great skepticism. 
In view of the fact that there is so little evidence of efficiency, and in view of 
the known distortions in the domestic price system, it is difficult to see how 
Papanek can be so sanguine about the results of measured industrial growth 
in Pakistan. 

A basic problem with the book is a confusion between the rational behavior 
of entrepreneurs and farmers in the face of changing incentives and the efficient 
allocation of resources from the point of view of society as a whole. Papanek 
recognizes, of course, that these two things need not coincide; that is, that 
what is profitable from the individual’s point of view need not be profitable 
from society’s point of view. However, the argument tends to neglect the 
problem of efficient resource allocation, and concentrate on the ability of the 
system to produce more physical output, regardless of the costs. The confu¬ 
sion is perhaps best indicated by the use of sentences such as the following: 
^‘Private, decentralized decisions are efficient in economic terms only if they 
are responsive to economic incentives” (p. 229). The fact that output grew at 
an extremely rapid rate tends to overshadow the problem of the high costs in 
real terms of producing that output. In discussing the growth of efficiency, Pa¬ 
panek states “the entrepreneurs devoted very little attention to the problem of 
technical inefficiency. Although technicians might deplore this neglect, it was 
sensible economics” (p. 62). Again, this may be sensible for the individual but 
not for the society. While Papanek notes at many points in the manuscript 
that there were exceedingly high profits, that prices were out of line with in¬ 
ternational opportunity costs, or that inefficiency was rampant in some parts 
of industry, these caveats tend to be overlooked in his enthusiasm for the 
rapid growth of manufacturing output An alternative way of viewing the 
same facts that Papanek finds would be to say that if one distorts the price 
system enou^, one can induce private entrepreneurs to produce almost any¬ 
thing. My own feeling is that Papanek greatly understates the inefficiencies 
that existed in the incentive system given to manufacturing entrepreneurs, as 
I have explained at some length elsewhere. 

The second major difficulty with the emphasis in the book is a glossing-over 
at times of the differences between the performance in the 19S0s and the per¬ 
formance in the 1960s. In agriculture, for example, the dismal performance in 
the 1950s tends to be overlooked and the 1960s are emphasized. One state¬ 
ment, for example, tells us “if one reviews the discussion thus far, it is dear 
that the use of price incentives, sensible polides, and effident government ac¬ 
tion achieved a respectable rate of growth in agricultural production” (p. 
179). This appears at the beginning of a subsection on agriculture, and there 
is no mention made of the time period. This can only apply to the 1960s, 
thou^ the dates are mentioned only here and there in the text. In the final 
-chapter, Papanek talks about “the success of its [Pakistan’s] development.” 
He states that “the pattern which has developed was successful because some 
Pakistanis have behaved like economic men, responding to economic incen¬ 
tives” (p. 226). In fact, GNP per capita increased 23 per cent in IS years, or 
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slightly over one per cent per year. This is hardly what one could call success¬ 
ful economic development, though it may well have been greater than what 
was expected in 1947. The glowing reports are all about either industrial 
growth in the 19S0s which was indeed spectacular (if terribly inefficient), or 
the spurt of total growth including agriculture in the 1960s, which was accom¬ 
panied by a substantial increase in the inflow of foreign aid. It is my opinion 
that Papanek has greatly imderestimated the importance of foreign aid in the 
1960s through most of the discussion of the book. The discussion on page 153 
of the decontrol of food grain prices, for example, emphasizes that price con¬ 
trols were removed and that the government established minimum and maxi¬ 
mum buying and selling prices for wheat. The stabilization of prices is hailed 
as a success of the decontrol policy though we are told almost parenthetically 
of a substantial increase in PL480 wheat supplies which provided the re¬ 
sources to insure successful decontrol. 

One could go on at length to debate the merits and demerits of various 
ways of measuring efficiency, or efficient economic growth. The point here is 
that in my opinion Papanek has paid too little attention to this problem and 
been too mudi impressed with the rapid growth of physical output, regardless 
of opportunity cost, particularly in manufacturing industry. In a sense, Papa¬ 
nek has taken a position in the “growth vs. efficiency” argument in the devel¬ 
opment literature. The questions are not faced explicitly, since the view is that 
inefficiency and growth can be merged into efficiency and growth by suitable 
policies. It is my hope that this book will be widely read and widely discussed, 
as it represents an important contribution to the literature on economic devel¬ 
opment. 

Stephen R. Lewis, Jr. 

Williams College 

Asian Drama: An Inquiry into the Poverty of Nations. By Gunnar Myrdal. 
3 vols. New York: Twentieth Century Fund (hardcover ed.); Pantheon 
Books (paper ed.), 1968. Pp. xxx, 70S; xvi, 824; xvii, 754. $25; paper, 
?8.S0. 

This book, ten years in the writing, has long been awaited. Its appearance 
at last proves it to be well worth waiting for. Gunnar Myrdal, for the ideas 
expressed in his previous work, the positions he has held, and activities he has 
initiated, is certainly one of the world’s leading and most provocative social 
scientists. This book, within its three volumes, has both the breadth of vision 
and the provocative insists for whidi the author is famous. Its reception has 
reflected both the seriousness of the effort and the reputation of the author—a 
front page review in the New York Times, selection by a national book dub, 
and perhaps more important, wide discussion of it in the Asian countries 
themsdves. It is not just one book, but three—one on politics, one on eco- 
nonoic substance, and one on methodology. Although it contains extensive 
material on many countries, much of the work is based on Indian material and 
reflects the author’s long visit to India. 

The book begins widi a statement of the problem, a lengthy discussion of 
the author’s own values and purposes, and a statement of methodology. A 
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major theme is the need for a broader analysis of political and social change, 
by which the process of economic development is largely determined, and 
within which that process works itself out. The author considers that previous 
studies and models of economic growth have failed to consider the cumulative 
drcular character of the entire development process, in which changes in one 
sphere react upon and influence changes elsewhere. While he recognizes the 
desirability and value of model building, he believes that with the data avail¬ 
able at this time, the construction of mathematical models of development 
that abstract from political and social variables in underdeveloped countries 
to focus on a single economic variable, such as investment, grossly distorts our 
understanding of economic development in Asia, and yields misleading policy 
conclusions. Instead M 3 n:dal advocates and uses an institutional approach, re¬ 
lying on description, careful conceptual analjrsis, traditional economic tools, 
and an interweaving based on “intuitive politick judgments” (p. 1812) to 
come up with politically and socially relevant economic judgments and recom¬ 
mendations. 

After this methodological introduction the book alternates between primar¬ 
ily political and primarily economic sections, with stress upon their interac¬ 
tion. There is first a long description of the political systems of the specific 
countries in the area and the present state of their economies. This is followed 
by a very good section on the ideology and goals of democratic planning, in¬ 
cluding a discussion of the political problems of control and corruption. Finally 
the author enters on the more narrow conventional economic problems of 
growth, focussing upon the key concepts of “emplo 3 nnent” and “unemploy¬ 
ment” in the Asian coimtries. He us^ this as his approach to the problems 
and policies of agricultural devdopment and industrialization. The formal 
text itself concludes with an analysis of the human element in growth, centering 
on the question of population growth and education policy. In fact the lengthy 
discussion of education policy could be a case study of his method of analysis 
with his criticism of the more or less conventional (even if recent) human 
capital approach and his own suggestions for policy. TTiere is no general con¬ 
clusion. Instead the third volume is completed by a large number of appendices 
on specific issues which were simply mentioned in the text itself without much 
support (such as the treatment of climate) or which required a more detailed 
or theoretical analysis. Appendix 1 contains an amusing discussion of develop¬ 
ment by terminology. Appendices 2 and 3, in effect, present a theory of develop¬ 
ment and of planning and a criticism of economic models, while Appendices 
4, 5 and 8 present a more theoretical discussion of planning and the relation 
of prices (including “accoimting pric^”) and controls to planning. 

The split personality of M]yrdal between his broad, even radical, framework 
and his pragmatic, quite limited policy suggestions is striking. This may re¬ 
flect the book’s lengthy period of prq)aration with changes in Myrdal’s own 
thought over time; even more it probably reflects the difference between what 
MyrM would like and what he thinks possible. A major theme is that the 
condition of “underdevelopment” is a total condition pervading the entire so¬ 
ciety. For a sustained movement toward modernization major changes are re¬ 
quired not only in the economy but in the political and social structures, in- 
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duding the fundamental attitudes of the people toward eada other and toward 
work itself. Without such basic changes the drive toward modernization will 
flounder. With such changes there could be a cumulative interaction between 
the changes in political systems, changes in polides, and modernization of the 
sodety, induding improvements in economic well-being. (This is of course 
quite similar to his earlier theory of “cumulative causation” which was devel¬ 
oped in his small book Economic Theory and Under-developed Regions.) 
Arising from his view of whole societies is his underlying criticism of the 
“softness” of these underdeveloped sodeties, with “softness” defined as a lack 
of the discipline required to carry out the necessary radical programs. The 
evidence of softness is the gap betweoi the ambitious statements of leaders 
and the economic plans of governments, and the actual actions taken by gov¬ 
ernments to transform the social order so that sustained economic develop¬ 
ment and modernization can occur. Many other observers have remarked on 
this gap. For Myrdal the reason for the “softness” of these sodeties lies on 
the one hand in the power of traditionally dominant or ruling groups in sod¬ 
ety, whether based on economic fact sudi as land ownership, or on a sodal 
organization such as the caste system; and, on the other hand, in the acquies¬ 
cence of those on the lower rungs of the sodal system, which arises out of 
poverty and ignorance. Without radical changes in this existing structure of 
power and control, modernization and economic development will prove dffi- 
cult, if not impossible. The author himself seems to favor governments that 
are ^‘democratic,” and he appears to be against communist or military dicta¬ 
torships on both moral and pragmatic grounds. Almost as a “cry from the 
heart,” near the very end of the book, Myrdal seems to urge as his pohtical 
solution that “not only India, but the other South Asian Countries as well, 
have need of another Gandhi—or rather a great number of them—^who would 
sway the upper dasses and would walk the country roads and inspire the peo¬ 
ple in their villages” (p. 1824). 

But in his spedfic policy recommendations, Myrdal is far more diffident. In 
fact his recommendations do not differ widely from those made by many other 
economists. This may be because he realizes that, in fact, there is not going to 
be a radical transformation of the societies in many of these coimtries. 

First he lays stress upon the desirabilily of planning. But desirable plan¬ 
ning is not the publication of over-ambitious Five Year Plans which may or 
may not be adhered to, and which are either abandoned or simply checked 
against accomplishments at the end of the period. Rather by planning is 
meant a rational and flexible approach to the total problems of sodety. The 
plans should include goals and priorities, carefully interwoven into a system of 
projects, polides and institutional changes to achieve those goals in the de¬ 
sired priority—^and they should be prepared on a basis that permits an annual 
reexamination of goals and accompliriiments, and a revision on the basis of 
such review. He also stresses that plans are not purdy economic documents; 
they are basically political documents induding not only economic goals but 
the polides required to achieve those goals. 

Second, he stresses the main problem of employment. One of the best sec¬ 
tions of ibe book is his detailed critidsm of the application of western con- 
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cepts of employment and unemployment to Asia. In the light of this, and rec¬ 
ognizing the major role of agriculture in the development of Asia, he empha¬ 
sizes the need to raise agricultural output and per capita and per acre produc¬ 
tivity in agriculture on a first priority basis. The policy analysis begins -with 
lengthy critique of existing sjrstems of land tenure and examines various land 
reform proposals. It concludes with a statement of the political difficulties of 
land reform and advocates steps to move agriculture increasingly toward a 
capitalistic system of land ownership, which would rely primarily upon price 
incentives for the existing land owners and penalties for those owners who do 
not use their land. His main concession to the problems of land tenure is to 
advocate giving landless peasants a small plot of land not so much for the 
direct economic benefits but for the social results. It would contribute to 
breaking down traditional inequalities and attitudes toward work that center 
about land owner^p. 

While he recognizes the longer-run need for industrialization he is very crit¬ 
ical of the arguments for ‘^heavy” industry for its own sake. He scathingly 
attacks the entire network of discretionary control policies, grossly overvalued 
exchange rates, and price policies which have led in many countries to uneco¬ 
nomic industries, exorbitant profits, over-protected home markets and minimal 
exports, while encouraging corruption and concentration of economic power. 
He strongly favors using the price system to the extent possible as a tool 
within the context of planning to achieve a desired allocation of resources, 
rather than the discretionary and arbitrary controb used so often as a substi¬ 
tute. 

Myrdal’s final discussion of quality of population fa not only an analysis of 
the problems of education but is an application of his method and approach to 
this particular subject. He criticizes much of the recent theory of human capi¬ 
tal and education investment; his suggestions for population and education 
policy, developed within his broad framework of institutional analysis, are of 
a limited and pragmatic diaracter. 

What criticism can be offered either of the methodology or of the policy 
proposab? M 3 n:dal fa highly criticai of the use of western models or concepts 
for the problems of Asia. His criticism of capital-output modeb is especially 
pointed, on the ground that they ignore the whole social and political context 
within whi A development takes place. I have mentioned his criticisms of the 
hum^ capital model and of the concepts of unemployment; he offers a similar 
czitici^ of the application of concepts of savings and consumption to the 
countries of Asia. Some of these criticisms have been made before; some have 
not; all are worth making. However, in his stress on the need for more institu¬ 
tional analysis, it fa worth pointing out that he himself uses traditional economic 
concepts centering about the market and the price system as a basis for many 
of his own policy su^estions. Th^ more traditional tools have been ne¬ 
glected until recently in the recommenSng of policies to the underdeveloped 
countries, in favor of the more complex modeb. A more important criticism of 
Myrdal’s id^ fa f^t the notions of "softness” and “discipline” which are 
central to his th inking are themselves derived from a western moral context. 
Myrdal espedaUy underplays one major political factor in his analysis—that 
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is that many of the countries still are not strongly unified and that regional 
interests (apart from traditional social and economic interests) make it diffi¬ 
cult to adopt and carry through a unified national policy. It therefore fre¬ 
quently becomes necessary to compromise—and both the goals and the poli¬ 
cies to achieve them become far more complex and more difficult to carry out 
or to achieve. This is not because of “softness,” which implies a moral weak¬ 
ness, but because of political complexities which are not peculiar to Asia. 

More specifically I think his analysis leads to a gloomier prognosis for the 
region and India than justified. Mydral underestimates both the possibilities 
of increasing exports by the developing countries and the possibilities of in¬ 
creases in farm output with new technologies, especially with the new varieties 
of seed in conjxmction with fertilizer and water supply and appropriate price 
policies. He overestimates the discouraging effects of the land tenure system 
and the caste system on output. (This may reflect the fact that some of these 
technological breakthroughs have only begun to have their effects since the 
book went to press in 1966.) It is to be hoped that this undue pessimism 
backed by the prestige of the author, does not lend unintended support to 
those in the devdoped countries eager to reduce aid to Asia. 

I should in condusion make several literary points. The book is too long; it 
is in fact boring in certain sections—espedally the lengthy political section in 
the first volume—^and it could have used further editing. Finally, it faces at 
least some of the difficulties that arise if a book takes 10 years to write during 
which new material becomes available and the author’s mind changes. It 
woidd have had a greater impact upon economic thought if it had appeared in 
1963, since by now some of the specific criticisms made and arguments pre¬ 
sented have been made by other writers (for example Hla Myint and W. A. 
Lewis in their recent books on economic devdopment and planning). 

But with these caveats it is a massive book by a major sodal sdentist and 
represents, both in its philosophy, its methodology and its economic substance, 
a major contribution to the entire area of development studies —a field in 
which during the last ten years there have been few such efforts. The book 
cannot be neglected by any social sci^tist working in the field, and it should 
have a major and beneficial impact upon thinking of laymen and policy mak¬ 
ers in both the developed and underdeveloped countries. 

As a final comment, this impact would be greater if a shorter and cheaper 
version could be publi^ed, since the prices of $8.50 for the paperback version 
and $25 for hardcover are simply too expensive for all but a few people in 
Asia. 

George Rosen 

Asian Development Bank 

Overhead Capital—A Study in Development Economics. By A. J. Youngson. 
Chicago; Aldine Publishing Co.; Edinburgh: Edinburg University Press, 
1967.Pp.viii, 192. $6.75. 

This study has two broad purposes. First, the author attempts to provide a 
meaningful and workable definition of overhead capital, a concept both vague 
and elusive and yet one whidi is increasingly recogni^ as of fundamental 
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importance in the development process. Second, he wishes to offer practical 
insights and information as to how this concept can best be employed to aid 
the developing nations in the formidable ta sk s confronting them, especially 
with respect to the role that government should play in investment in over¬ 
head capital. 

Professor Youngson’s book is organized into six chapters, of which Chapter 
2, “In Search of a Definition,” and Chapter 3, “Categories of Overhead Capi¬ 
ta,” constitute the essential core of the study. Most comments in this review 
are directed toward these two chapters. 

In the opening chapter, entitled “The Growth of Public Investment,” the 
author draws largely upon the experience of the United States, Great Britain, 
and Australia to show that there has been an international tendenqr in the 
developed nations for the share of government in capital formation to rise, a 
trend which cannot be explained by any sin^e cause. Changes in technology 
and economic organization, as well as a growing recognition that the power of 
the state when properly used can contribute to the economic welfare and free¬ 
dom of the individual were the most important reasons for the persistent ex¬ 
pansion of the public sector in the developed countries. With respect to newly 
developing nations, Youngson is uncertain about the existence of a similar 
long-term trend, but he does assert that in the majority of such countries the 
contemporary situation is that an even larger share of investment is being un¬ 
dertaken by the government than is true for the advanced countries. The rea¬ 
son for this is their eaplidt and implicit belief that development of overhead 
capital is important, and that a large share of investment in capital of this 
kind must be underinken by government. This brings the author to the key 
question of his study: what is the nature and importance of overhead capital? 

Although the concept of overhead capital came into existence in the late 
1940s, efforts to define it with any precision have been largely unsuccessful. 
Essentially, the error made by H. W. Singer, Ragnar Nurkse, and others who 
sought meaning for this elusive concept was to try to define overhead capital 
in terms of partictdar classes of goods. The question “what is overhead capi¬ 
tal?” is, in the judgment of the author, a nonsense question but not a non¬ 
sense concq>tl The reason for this lies in the fact that overhead capital is not 
a set of things but a set of properties. Only when this point is recognized is it 
possible to talk meaningfully about this concq)t. Capital instruments of great 
variety and scope may possess none, some, or all of the properties which con¬ 
stitute the essence of overhead capital. 

But what are these properties? In Youngson's view they are two. Capital 
may be regarded as overhead capital to the extent that (1) it is a source of 
external economies and (2) it h^ to be provided in large units, ahead of de¬ 
mand. Capital expenditure whidi involves either of these two properties 
should be regarded as the creation of overhead capital, irrespective if it is pri¬ 
vately or publicly financed. Ftirther, it is the existence of these effects which 
^ve rise to the necessity for either public investment or subsidy, primarily 
because private investment in response to the profit motive frequently tends 
to be less than socially ideal with respect to both these important properties. 
Overhead capital, in the opinion of the author, involve even more than this 
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because he sees these properties in some sense as a kind of catal 3 ^t necessary 
to innovation, which is the real key to economic development. Overhead capi¬ 
tal turns out to be a concept which is in no sense operational; rather, its value 
lies in the fact that it directs attention to the kind of problems which are most 
germane to the development process. The most important of these concern the 
principle by which resources are to be allocated to projects that yield outputs 
which cannot be measured quantitatively or which are productive of external 
effects which cannot be accurately foreseen. 

La Chapter 3 on “Categories of Overhead Capital^’ Youngson attempts to 
relate four broad categories of investment expenditure important to the devel¬ 
oping nation to both the foregoing principle and the properties which provide 
the criteria for determination of whether or not a capital asset should be con¬ 
sidered as overhead capital. These categories of investment expenditure, which 
are frequently referred to in the literature of economics as overhead capital, 
are: transport, irrigation and power, education, and housing. The crucial is¬ 
sues are, first, to what extent are investment expenditures in these categories 
overhead capital and as such provide an essential basis for economic develop¬ 
ment, and, two, to what extent is it necessary that these investments be by 
public bodies rather than private capital. 

In seeking to resolve these issues Youngson looks to both the historical ex¬ 
periences of the advanced countries mentioned earlier and more recent experi¬ 
ence in some of the less developed nations of today. Transport, which nearly 
everyone agrees plays a key role in economic development, does not have to 
be provided in excessively large units well ahead of demand, although it ob¬ 
viously meets the criterion of being an important source of external econo¬ 
mies. The author also argues that the case for public provision of transport is 
based more upon the need for control of monopoly than upon the inability of 
the private investor to respond to the needs of the economy for transport fa¬ 
cilities. With respect to investment in irrigation and power, he asserts that 
there is not a clear case for regarding the public provision of power essential 
on the grounds of external economies, primarily because there is no difficulty 
in charging the consumer of power appropriate prices and there is no strong 
evidence that offering power at prices below cost will necessarily stimulate in¬ 
novation, particularly with respect to new combinations of resources. The case 
for regarding power as a form of overhead capital because of the necessity to 
provide for it ahead of demand is stronger, but by no means so overpowering 
that it must be publicly provided. Much the same reasoning applies to irriga¬ 
tion projects, although in most instances the scale of the individual project 
must be the determining factor as to whether or not it is best supplied by 
government. In his discussion of both transport and power and of irrigation, 
the author stresses that the “lumpiness of capital” argument does not neces¬ 
sarily apply and thus require investment significantly ahead of demand. 

Education clearly represents the category of investment which accords most 
fully with his criteria for overhead capital. Not only is education a key source 
of external economies and the kind of activity which must be provided in ad¬ 
vance of demand, but it is also the kind of activity, particularly when research 
is included, which offers the best hope of stimulating innovation, which the 
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author sees as the key role for overhead capital. Because the fruits of educa¬ 
tion appear only over long periods of time, its provision must necessarily be 
largely a public rather than a private matter. Housing, in the judgment of the 
author, does not fit particularly well into his definition of overhead capital, 
even though house building often accounts for a significant portion of total 
investment. The reason is that a house does not provide external economies to 
a significant degree, and because the units of investment are small, they do 
not have to be created well ahead of demand. 

The last three chapters in the book are concerned with some of the special 
problems of the devdoping countries with respect to overhead capital—espe¬ 
cially those resulting from the serious obstacles the devdoping countries en¬ 
counter because of ph 3 rsical and climatic shortcomings—^the broader repercus¬ 
sions that overhead capital may have on the economy of a country, and, 
finally, the need for rdatively nonspectacular ‘^facilitating” investments, many 
of which involve little more than the provision of information and instruction 
in simple tedmiques. This portion of the book is less satisfactory than the 
first three chapters, partly because it is less analytical and more descriptive. 
Since the book is advertised as “practical,” this section would probably prove 
to be most disappointing to the planner in an underdeveloped nation looking 
for ways and means to apply the concept of overhead capital to immediate 
problems. 

Wallace C. Peterson 

University of Nebraska 

Manufacturing Problems in India: The Cummins Diesel Experience. By Jack 
Baranson. Syracuse: Syracuse University Press, 1967. I^. xix, 146. $S.9S. 

Contrary to the impression given by the title, this is not a mere description 
of operating difficulties encountered in India. It is a far reaching analysis, 
amply supported by relevant evidence, of the difficulties inherent in the au¬ 
tarchic industrialization policies pursued by India and other less developed 
countries. In a crisp introduction, Harry Johnson rightly concludes that “Dr. 
Baranson shows by concrete example that the policy of development by indus¬ 
trialization directed at the national market and implemented by import-substi¬ 
tution policies . ., has been based on a mythology of industry quite unrelated 
to the reality of modem industrial organization.” This mythology has substi¬ 
tuted the “infant economy” argument for the more limited “infant industry” 
concept and “overlooks, ignores, or denies” the logic of scale economies and of 
intra- and interfirm specialization and division of labor. 

Baranson’s effort is a fine example of theoretical insights and detailed em¬ 
pirical investigation, backed by a good grasp of the relevant production pro¬ 
cesses. The focus is on the largely unsuccessful effort to achieve economical 
production of U.S. Cummins Diesel engines in India. Although this was ini¬ 
tiated by a successful U.S. firm and a well-established Indian manufacturer 
of less sophisticated Diesel engines, and despite the cheapness of Indian labor, 
Indian production costs were 3.S to 4.1 times U.S. costs; the 1966 devaluation 
reduced these ratios by 20 per cent. 

Several factors contributed to this result. The scale of the Indian plant was 
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extremely small and even then only 25 per cent of the projected demand ma¬ 
terialized. Import restrictions, reflecting in part unrealistic estimates of the 
possibilities of substituting domestic inputs, aggravated the problems of high 
costs and low quality. These were unrealistic because of the narrow range of 
Indian industrial capabilities, including the lack of an auxiliary small-scale in¬ 
dustry as in Japan, and the poor quality of the locally processed materials. In 
contrast to comparable firms in industrialized countries, the Indian plant had 
to make up for the absence of technical knowhow among parts suppliers. The 
divergent styles of management and unequal endowment of technical capabili¬ 
ties also hampered technical and engineering coordination between the U.S. 
and Indian plant authorities including the efforts to adapt equipment and pro¬ 
duction processes to local supply conditions. 

Sensibly, the study calls for an altered and more selective emphasis on in¬ 
dustrialization along lines which emphasize comparative advantage. National 
and foreign aid priorities which aim at developing technically feasible ranges 
of production are advanced as at least as important as expenditures on physi¬ 
cal and human capital. 

The discussion on the role of multinational corporations is, however, some¬ 
what inconclusive. The obvious superiority of technical talent and expose of 
these firms is not in question. The issue rather is their motivation to pioneer 
in adapting product design, manufacturing processes, etc., to the special condi¬ 
tions of the developing countries. This is noted by Baranson himself and has 
been more thorou^y discussed earlier {AER, May 1966, pp. 249-83). Very 
revealing in this sense is the contrasting economic behavior of Indian and U.S. 
managements as regards profitability (paradoxically it is the Indian firm 
which places less emphasis on immediate returns), detailed planning in the 
context of product and factor market uncertainties (the Indians emphasize 
“shirt-sleeve” operations while the Americans emphasize meticulous advance 
planning), downgrading product “trade mark” (opposed by the XJ.S. firm), 
etc. Baranson’s stress on the international corporation must thus be read in 
the context of the economic policies favored by him. 

There is no question that more liberal national economic policies and public 
expenditures can accelerate the flow of technology from developed to develop¬ 
ing countries and its adaptation to feasible ranges of production within the 
framework of international business collaboration. 

SUBBIAH BLAISTNAPPAN 

Michigan State University 

Democracy and Economic Change in India. By George Rosen. Berkeley and 
Los Angeles: University of California Press, 1967. 1^. vii, 340. Paper, 
$2.25. Originally published in 1966 by RAND Corporation. 

The author has undertaken a very ambitious and important task of analyz¬ 
ing the effects of development planning in India for its first decade 
(1951-61) from both the political and economic points of view. While the di¬ 
saster of the Third Five Year Plan (1961-66) is recounted and the Postscript 
carries the story throu^ the backlash of the elections of 1967, it is the rela¬ 
tive success of the first decade which is the basis of Mr. Rosen’s work. 
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Farts I and II provide the reader who is unfamiKar with India with a social 
ft-nri political sketch of the situation at the time of independence in 1947. Part 
ITT describes political change in India since independence, the changes in com¬ 
position of the Congress Party, the growth of splinter movements, the forma¬ 
tion of new parties, the growth of the bureaucracy under the late Prime Min¬ 
ister Nehru, and in recent years the great increase of the power of the state 
parties and governments at the expense of the Center. When Rosen finished 
his work in 1965 he was optimistic that for a decade or more developmeit 
could continue without this shift of power being an overriding obstacle; how¬ 
ever, in his postscript of 1967 following the elections that year, he felt that 
the events had “made more obvious the difficulties of canying out economic 
policies in the face of the growing powers of the states, and the ideological 
conflicts within Congress, and throughout the country” (p. 286). 

Part IV contains five chapters describing and analyzing the first two Five 
Year Plans. Rosen begins with an examination of the ideology of the intellec¬ 
tuals who started drafting plans in the late 1930s to produce a socialist state 
in India. However, it would appear that in fact Rosen devotes too little space 
to the implications of the model used for the Second Five Year Plan and its 
consequent influence on the Third Five Year Plan. These two plans reflected 
the fasdnation of the leadership with building a great heavy industry public 
sector, the use of direct controls, the suppression of the price system as an 
allocator, and the failure to understand the important role of agriculture in 
economic development. While much of Rosen’s criticism in later chapters is 
devoted to the bureaucracy and its stifling controls, to the distrust and resent¬ 
ment of market prices, and to the fantastically complex controls on food 
grains, he does not criticize their theoretical bases—^the general conception of 
planning as expressed in the Second Five Year Plan, drafted by P. C. Mahal- 
anobis. Rosen mentions a number of times that an objective of the Second and 
Third Plans was to move resources out of agriculture (pp. 137, 139, ISO, 163, 
165, etc.), yet he does not indicate that the conception of Ihe model itself 
upon whici policy was based was mistaken on this point. Until Indian agricul¬ 
ture could produce an adequate marketable surplus, failure in this sector 
would surely eventually choke down overall growth. Especially was this true 
when PL 480 food grains were used to hold down food grain prices, thus di¬ 
minishing incentives for the peasants. And as long as PL 480 food grains were 
available, why ^ould high-caste men, interested mostly in their new public 
sector heavy industry toys, divert their attention to the plow? Rosen does not 
neglect a discussion of agriculture. He devotes a section of Qiapter 11 in Part 
V to it. While he points out the faflure to provide proper incentives to adopt 
new inputs, the role of agriculture in a model of self-sustaining growth is not 
discussed and priorities for agriculture are not mentioned. From the point of 
view of this reviewer, giving agriculture a subordinate role was one of the 
major weaknesses of the Second and Third Plans. Resources cannot be di¬ 
verted from agriculture untfl there is an adequate marketable surplus; this 
will not occur until superior inputs are adopted in agriculture. That it can be 
done in India has been proved by the Ford Foundation’s Intensive Agriculture 
District Program, not mentioned by Rosen. 
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The rural and urban as well as caste and class gains and losses of the first 
ten years of planning are analyzed by Rosen. This analysis is followed by 
Part V which concerns future economic and political trends. Part IV concludes 
that while some economic improvement occurred in the rural areas there was 
no significant sectoral change within the Indian economy; those groups bene¬ 
fiting most have been ^4and owning peasants, who are often also members of 
the local dominant castes . . (p. 176). They are the ones who have the 

political connections to get the favors. Among urban groups Rosen concluded 
that in the first decade those who gained most were the high-income members 
of the middle class in the private sector and the organized factory workers. 
Those losing relatively appear to have been the hi^ government personnel, 
the lower middle dass, and the unorganized and unskilled. Lowest castes, both 
urban and rural, appear to have gained relatively. 

Part VI covers U,S. policy and Part Vn contains the Postscript, In Part VI 
Rosen argues for the United States playing a more active role in influencing 
Indian plans and implementation of polides on development. He advocates 
using instruments of aid and trade to stimulate polides it deems desirable. 
Failure to do this he thinks would lead to a waste of the U.S. contribution 
and jeopardize the success of the entire development program in India. How¬ 
ever, when he wrote his Postscript, following the severe weakening of the Con¬ 
gress Party in the Elections of 1967, he was much less optimistic that U.S. 
policy toward India could have any significant influence in plans and thdr im¬ 
plementation. He condudes that the internal Indian politicd situation in com¬ 
ing years will be more sensitive and even less stable than in the past; that 
therefore the United States would be unsuccessful in applying pressure, and in 
fact that what pressure has already been applied in agricultural and Vandal 
polides mi^t have weakened the Congress government. Finally, with a weak¬ 
ening of the popularity of aid within the United States and the trend of politi¬ 
cal events in India which may strengthen the more ideological elements, Rosen 
advocates placing mudi greater emphasis upon the trade element in the total 
“trade and aid” program. He is pessimistic that the United States can influ¬ 
ence Indian polides to any great extent, except throu^ “technical persuasion 
and advice.” 

Ralph B* Price 

Western Maryland College 

Le Diveloppement du CapitaUsme en Cdte (Flvoire. By Samir Amin, Paris: 

Editions de Minuit, 1967. Pp. 330. F 33. 

The importance of this first book devoted to the entire Ivory Coast econ¬ 
omy is in no small measure due to the extraordinary porfonnance of the coun¬ 
try in recent years. According to the estimates of the author, the average an¬ 
nual rate of growth of Gross Domestic Product in constant prices accderated 
from 7 or 8 per cent for the period 1950-60 to 11 or 12 per cent during the 
years 1960-65. Even if one accepts, instead, the offidal estimate for 1960-65 
of 8 per cent (there are no ofBidal figures for 1950-60), this is an impressive 
growth record. At the same time gross investment as a percentage of GDP 
rose from 15 per cent to 19 per cent, resulting, in part, from a rapidly growing 
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government budget surplus on current account. Furthermore, the Ivory Coast, 
since 1950, has benefited from a sizeable balance of trade surplus which has 
increased both absolutely and as a percentage of domestic product. Character¬ 
izing the economy during these years were immigration from other African 
countries which reached one-quarter of the total population in 1965, heavy in¬ 
vestment in infrastructure by the Fraich during the 1950s, and a rapid 
growth of private foreign capital flowing into industry since independence in 
1960, Amin’s purpose, then, is to examine this “miracle ivoirien,” its causes, 
and the prospects for its continuation. 

In his study Amin is handicapped by the usual dirth and poor quality of 
data, especially for the period prior to independence. To overcome this prob¬ 
lem he has diligently and at times ingeniousl yconstructed a series of esti¬ 
mates for the years 1950 and 1965 (and in some cases 1960) purporting to 
show the growth and structural changes of population, production, consump¬ 
tion, foreign trade, both public and private investment, and the balance of 
payments. In many cases these estimates are the first of their kind for the 
Ivory Coast, but, unfortunately, future efforts to improve on them are going 
to be handicapped by the author’s failure always to indicate clearly his 
sources and methods of estimation. Furthermore, the main argument based on 
Amin’s analysis of these figures would be more forcefully presented if the text 
were not cluttered with a detailed discussion of the derivation of his tables, 
and this material were confined to the statistical appendix. 

The conclusions which the author draws are quite critical. In the first place 
he does not believe that the problem of modernizing agriculture for food pro¬ 
duction has yet been faced, with the result that imports of rice, wheat, and 
meat have risen markedly in recent years. Amin fails to recognize, however, 
that the government, very concerned with this problem, has been engaged for 
several years in a serious program to make the Ivory Coast self-sufficient in 
rice. 

The author also criticizes the policy which has favored the expansion of in¬ 
dustries producing consumer goods previously imported. In Amin’s view, these 
are industries which appear profitable to private investors now but the expan¬ 
sion of which is limit^ by the small size of the Ivoirian market. The author 
suggests that industrial development should be more integrated and should in¬ 
clude basic industries producing intermediate products and capital goods in 
the context of a regional West African development program. Yet as desirable 
as this would be, it is difficult to see how Ivoirian planners can be expected to 
proceed on the assumption that the differences and jealousies which have sep¬ 
arated these nations in the past are going to disappear quickly. 

Finally, Amin is concerned about the heavy dependence of the Ivoirian 
economy on export markets for a few primary products (principally coffee, 
cocoa, wood, and bananas) and on private foreign capital which has domi¬ 
nated the development of its industries and is responsible for the repatriation 
of profits tending to offset the favorable balance of trade. But Amin’s alterna¬ 
tive of inward-directed growth in a country of 4 million inhabitants and low 
per capita mcome would appear to me much less promising the govern¬ 
ment policy currently bei^ pursued; keeping the economy open to foreign 
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commerce and investment while strengthening its foreign exchange position 
and increasing its revenues for general development and the exploitation of its 
rich agricultural environment and heritage of agricultural research conducted 
over a period of many years. 

J. Birck Stryker 

N&w Haveriy Connecticut 

Regional Economics: A Study in the Economic Structure, Stability, and 
Growth of Regions. By Hugh O. Nourse. New York: McGraw-Hill, 
1968. Pp. viii, 247. $8.9S. 

It seems reasonable to speculate that this latest edition in McGraw-Hill’s 
Economics Handbook Series heralds the beginning of a new curriculum trend. 
Perhaps most undergraduate and all graduate students of economics will soon 
be introduced to the principles of spatial economics. 

A recognition of the effect of space is essential to much of economic theory. 
Further, many private enterprise and public policy issues are ^‘place related” 
and must be approached within the context of specific rural or urban places. 
Spatial analysis is essential in dealing realistically with economic problems of 
demand, supply, cost, location, competition, markets, income and growth; and 
with such public policy issues as depressed areas, xmderdeveloped countries, 
urban ghettos, pofiets of poverty, population groT^ and shifts, air and water 
pollution, recreation planning, and defense mobilization. 

Nourse explains briefly, usually with laudable simplicity and clarity, the 
relevant economic theory, then applies the theory to various spatial problems. 
His first two chapters present concise statements of the scope and method of 
regional economics, and of the theory of plant location. The graphic illustra¬ 
tions in this section are especially good. Part I includes the theory of plant 
location, city locations and sizes, trading areas, industrial location patterns, 
geographic price variations, agricultural, industrial, commercial and residential 
land use, and spatial equilibrium. Part II explains the principles and the tech¬ 
niques of analyzing regional structure, activity and growth. The plant location 
theory discussion is somewhat limited in scope, and there is no effective recog¬ 
nition given the fact that basic economic theory might weU be advanced by 
including spatial concepts. 

Nourse has not succeeded in synthesizing the diverse elements of regional 
economics. This is not surprising. It is difficult to integrate the principles of 
plant location with the spatial ordering of cities, for example. Perhaps the best 
that can be done is to play hopscotch among the various segments of the disci¬ 
pline. However, it is unfortunate that as the reader moves from one subject 
area to another in this book he does not gain an integrated view and, in fact, 
even finds abrupt style changes which tend to emphasize and magnify the dis¬ 
continuity between subject areas. In some sections the usually hi^ standards 
of darily drop noticeably, especially in the discussion of systems of cities in 
Chapters 3 and 9. 

In a book designed for a broad audience including students and nonecono¬ 
mists, precision in the use of theory and terminology is emeedingly important. 
In the following instances this book falls below the required standard: 
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1. On page 81 the word “demand” is used when “sales,” or “quantities de¬ 
manded” should have been used* 

2. A duopoly model is used to explain the location of two different plants at 
different distances from the market; then the book states (p. 96) “Neverthfr- 
less, the principles of the competitive situation are depicted by the diagram.” 
If by “competitive situation” is meant something akin to pure competition this 
statement is not true. 

3. On page 97 the expansion paths in figure S-3 do not join the points of 
tangency between the relevant isocost and isoquant curves. 

4. On page 140 Nourse attempts to justify the convention of handling busi¬ 
ness investment in fixed capital as expenditures for final rather than in¬ 
termediate goods, sa 3 dng that plant and equipment “are not part of the final 
product” of the goods produced. Actually the fixed capital is embodied in 
the output; the procedure used is required for statistical convenience, not con¬ 
ceptual accuracy. 

5. The regional income model (pp* 158-60) implicitly assumes equality be¬ 
tween outputs produced and money incomes received within the region. The 
unreality of this assumption at the regional level should merit explanation. 

6. On page 159 this book states “Once resources are fully employed . . . 
increased product and income could come about (only) by increases in popu¬ 
lation via natural growth or migration, by increases in capital equipment, and 
by new finds in natural resources.” The assumptions of constant technology, 
skills, labor participation rates, etc., are not stated. 

7. On page 193 demand is erroneously stated as a function of supply: “A 
decline in the profitability of region as a location for a particular good 
causes a downward shift in the demand for the production of the good from 
the particular region,” Reduced profitability would tend to reduce supply, 
raise prices and reduce sales from the region, but would not shift the demand 

This list of criticisms should not obscure the fact that this is a valuable 
book. It provides a good organizational framework and generally excellent 
summary explanations of the major segments of regional economics. Each sec¬ 
tion consists largely of a condensation and some clarification and synthesis of 
selected works by major contributors to the theory. 

The approach is more eclectic than comprehensive and more aggregative 
than synthesised. However, some synthesis is achieved. And, as suggested pre¬ 
viously, it is probably true that the melting pot of regional economics is not 
yet hot enough to fuse the diverse inputs. 

This book is the best available source of highlights of regional economics 
for the economist who wants to familiarize himself with recent developments in 
the field and to see extensions and applications of economic theory to spatial 
problems. Also it will serve as a valuable text for students at various levels; 
the level of the course can be adjusted by varying the use of the source mate¬ 
rials dted in the book. This book deserves the attention of the profession. It 
win help to make more regional economists, and more economists “regional.” 

Elbert V. Bowden 


Texas A&M University 
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Statistical Methods; Econometrics; Social Accounting 

Model Building in the Human Sciences. Edited by H. 0. A. Wold. Monaco: 

Union Europ6ene d^Editions, 1966. Pp. xii, 321. F SI. 

This voliime contains the proceedings of the Third Monaco Conference on 
Human Sciences, held in May 1964. The conference, organized by Herman 
Wold, examined various aspects of model building in the social sciences. Parti¬ 
cipants included distinguished representatives of the fields of political science, 
psychology, operations research, sociology, statistics, and economics. The vol¬ 
ume contains thirteen papers along with summaries of the round-table discus¬ 
sions which followed each session. 

To begin with the most familiar territory, we find several reports on the 
construction of empirical econometric models. P. J. Verdoom and E. J. Post 
write on the impact, interim, and equilibrium multipliers implied by one of the 
recent Dutch Central Planning Bureau models, and on its forecasting record. 
C. A. van den Beld and P. de Wolff present an exercise in medium-term mac¬ 
roeconomic projections, again for the Netherlands. 

In an important paper, L. R. Klein records his experience with constructing 
a U.S. model of modest size. The informal review of alternative structural 
estimation methods which introduces the paper will be useful for those en¬ 
gaged in implementing these econometric techniques. It comments on principal 
components, recursivity, nonlinearities, and ill-conditioning (= near-singular- 
ity) of moment matrices. A major portion of Klein’s paper is devoted to the 
presentation of alternative estimates for an updated version of the Klein- 
Gtoldberger model. Included are estimates obtained by the full-information 
maximum-likelihood procedure. It is very instructive to learn of the modifica¬ 
tions in economic hypotheses and statistical assumptions which were imposed 
to make the computations feasible. For a 16-equation specification, the full-in- 
formation computation failed to converge, and it was necessary to truncate 
the system to secure estimates by this method. At the time of the Conference, 
at least, Klein’s 11-equation variant was the largest system of any kind for 
which fidl-information estimates had been produced. It seems dear that de¬ 
spite its attractions from the point of view of statistical inference and de^ite 
the rapid advances in computer technology, full-information maximum-likeli¬ 
hood estimation cannot be viewed as a standard econometric procedure. As 
Klein sums up the situation, “It is a very delicate tool and very complicated.” 

Two more papers deal with specifics of economic model building, albeit not 
with empirical estimates. K. Porwit of the Polish Planning Commission writes 
on the nature and logic of long-term planning in Poland. He attempts to 
formalize the decision-making procedure actually in use in terms of program¬ 
ming models. In one version, the maximand is private consumption, with tar¬ 
gets for public consumption and for investment being taken as given; in an¬ 
other version, private consumption is added to the list of given targets, and 
the minimand is labor input. The presentation is verbal, nontechnical, sophis¬ 
ticated, and price-conscious. A. Pr6kopa of the Himgarian Academy of Sd- 
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ences spells out a mathematical inventory model in which the objective is to 
avoid, with a prespecified probability, exhaustion of stocks. 

Readers of this journal may well be most interested in the articles by non¬ 
economists which offer a look at formal model construction in the other social 
sciences. Patrick Suppes reports on models of learning applied to response- 
reinforcement experiments. A simple linear scheme is squeezed for predictions 
of conditional probabilities. One objective is to test normative propositions on 
teaching methods, with experimental evidence drawn from mathematics and 
foreign language training. James S. Coleman is concerned with the estimation 
of transition probabilities for dichotomous variables, where the transition 
probabilities are functions of other observable variables. He includes a discus¬ 
sion of the possibility of distinguishing systematic change from errors in mea¬ 
surement (a problem familiar to economists since the work of Milton Fried¬ 
man), which is given in more detail in his Models of Change and Response 
Uncertainty (Englewood Cliffs, 1964), 

Enders Robinson offers a rambling discussion of adaptive control systems, 
which contains some ideas on the introduction of learning mechanisms within 
nonhuman control S 3 ^tems. His main substantive illustration is a IS-page fea¬ 
sibility study of a medical diagnosis procedure: the use of computerized mi¬ 
croscopes to replace hximan microscopists who examine blood slides for evi¬ 
dence of disease. Peter Whittle in a short note drawn from animal ecology 
points up the richness of nonlinear models. The observed time paths of the 
sizes of fte populations of rabbits and their parasites seem very complex. And 
yet a pair of simple nonlinear differential equations appears to account for the 
observations. Whittle^s discussion of multiple equilibria and stability condi¬ 
tions will strike a familiar chord with economic theorists. He even provides a 
tumpike-t 5 q)e result—one resists the temptation to call it a rabbit-track theo¬ 
rem—^'‘Of in possible equilibria, that one is valid (i.e., stable) which maxi¬ 
mizes total growth,” 

As befits a conference organized by Professor Wold, the Monaco group de¬ 
voted considerable attention to methodological foundations and basic princi¬ 
ples of scientific model building. In an expository essay entitled ^‘Crossroads 
of probability theory, statistics, and theory of knowledge,” Wold himself dis¬ 
cusses single- and multi-equation models with an emphasis on problems 
raised by nonexperimental data, stochastic elements, and interdependence. 
The ground covered is much the same as in his “Forecasting by the 
principle” in Econometric Model Building (Amsterdam, 1964). Another ex¬ 
pository essay, by Edmond Malinvaud, provides a concise and elegant sketch 
of the guidelines which underlie the stochastic specification of econometric 
models. It also evoked a reaction from Suppes, which is rq)orted as follows: 
“I have been amazed by the way M. MaKnvaud randomizes his models. Are 
not there any other methods of randomizing a model?” Suppes’ remark will be 
cryptic to economists since Malinvaud’s treatment is that conventional in 
econometrics. Unfortunately no darification appears in the round-table discus¬ 
sion summary reported here. 

In a rathCT more ambitious pair of papers, Malinvaud and Wold focus on 
the question of causality. Malinvaud offers an interesting attempt to axioma- 
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tize the concept of causality by means of directed graphs. Wold ranges widely 
over various concepts of causality which appear in the scientific and philo¬ 
sophical literature and attempts to develop a more satisfactory formulation. 
Apart from the fact that it omits the second of the three steps, his approach 
c^s to mind the homiletic masdm: “First tell them what you’re going to tell 
them, then tell them, and then tell them what you told them.” To my mind in 
any event, the most fruitful analysis of this subject remains that of Herbert 
Simon in Models of Man (New York, 1957). 

While the present volume is marred by numerous t 3 ^ographical errors and 
awkward English translation, it does cover a range of topics of interest to 
economists who are concerned with the development of quantitative tech¬ 
niques in the other social sciences. One area which promises to gain rapid 
prominence was unfortunately not covered at the Monaco Conference. This is 
“path analysis” which has very recently been introduced into sociology. The 
method which originated with the geneticist Sewall Wright in 1918 (and 
which he had applied to a supply-demand model for hogs by 19341) turns out 
to be a special case of the standard econometric approach to estimation of pa¬ 
rameters in structural equation models. A good introduction can be found in 
O. D. Duncan, “Path anal 3 rsis: sociological examples,” American Jottmal of 
Sociologyf July 1966. 

Arthur S. Goldberger 

University of Wisconsin and University of Essex 

The Distribution of National Income. Proceedings of a Conference held by the 
International Economic Association at Palermo, September, 1965. Edited 
by Jean Marchal and Bernard Ducros. New York: St. Martin’s Press; 
London: MacMillan, 1968. Pp. xxx, 734. $19.00. 

This volume contains the papers and discussion from the Palermo Confer¬ 
ence on income distribution held in September of 1964 under the sponsorship 
of the International Economic Association. Forty-two participants from seven¬ 
teen countries met to read and discuss twenty-six papers. The participants 
who will be most familiar to English-speaking readers were Alchian, Bronfen- 
brenner, Haley, Pasinetti, Patinkin, Phelps Brown, Rasmussen, Reder, E. A. 
G. Robinson, Schneider, and Solow. Hearsay has it that a fine time was had 
by all. 

The spirit shrinks at the prospect of writing a critical review of such an 
enormous compendium of papers. Fortunately, the book is in large measure 
self-reviewing, since each paper is discussed by one or more of the participants 
and the authors in many cases react to the criticism. Therefore, I shall confine 
this review to an outline of the volume’s contents and a brief characterization 
of the material contained in each of its sections. 

Part I contains six papers covering trends in income distribution in ad¬ 
vanced capitalist countries (U.S,, France, West Germany, U.K., Belgium, and 
Japan). The principal emphasis is on the functional distraution, and as mig^t 
be expected, the papers attempt to synthesize and interpret esisting data 
rather than present new data. 

Part n contains five papers covering the principles of income distribution in 
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three socialist countries (U.S.S.R., Czechoslovakia, and Hungary). These pa¬ 
pers by socialist economists are somewhat disappointing in that they place 
primary emphasis on the principles guiding distributional policy rather than 
the consequences of the policies. To be told that “The principles and methods 
of the distribution of the national income in the U.S.S.R. are consistent with 
the socialist S 3 rstem of social organization,” is comforting, but it gives very 
little insight into the quantitative aspects of either functional or personal in¬ 
come distribution. 

Part m, which consists of four papers on income distribution in the under¬ 
developed countries, contains two papers which are largely devoted to the 
question of what classifications of income are most appropriate to the analysis 
of development. The other two papers attempt to synthesize what data are 
available on underdeveloped countries concerning the functional distribution 
of income. 

Part IV consists of seven papers on distributional theory. To the general 
reader this will probably be t^ most interesting section, especially because of 
the papers by Solow on functional distribution and Reder on personal distri¬ 
bution. 

The volume closes with four papers on government and distribution. Two 
concern income policies in the U.K. and France, and the others concern re¬ 
lated matters. 

It diould be evident from this summary of the conference’s program that it 
had no sharply focused theme. The principal controversy in functional distri¬ 
bution theory is whether the distribution is basically determined by the sav- 
ings-investment interaction (the Kaldorian theory) or by factor supplies 
(what Solow in his contribution calls the Gtood Old Theory). Althou^ several 
of the papers focused on this issue, it is unfortunate that this theme did not 
dominate the conference. A greater degree of unity in subject matter need not 
have reduced the empirical content of the conference nor need it have de¬ 
tracted from the broad international coverage of the papers. It would, how¬ 
ever, have made the proceedings volume more useful. 

This is not a book which many will want to read from cover to cover. Since 
the authorship is so cosmopolitan, no one reader is likely to react with interest 
to the style or approach of every author, even if he is interested in the subject 
matter of every essay. It would seem, nonetheless, that there is at least some¬ 
thing here for everybody who is at all interested in income distribution. 

W. H. Locke Anderson 

University cj Michigan 

The Wealth of the Nation: The National Balance Sheet of the United Kingdom, 
1957-1961. By Jack Revell, with G. Hockley and J. Moyle. New 
York: Cambridge University Press, 1967. Pp. xvi, 484. $18.50. 

In the early years of national income work, the individual scholars who 
were developing concepts and estimates were frequently as interested in na¬ 
tional wealth as in income. But with the appearance of J. M. Keynes’ General 
Theory and the impetus it gave to official estimates of national income and 
product, prq)ared on a regular basis, the emphasis shifted largely to the devel- 
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opment of flow, rather than stock, estimates. After World War II, most na¬ 
tions of the world developed income and product accounts, but the national 
balance sheets and wealth estimates were neglected. Jack Revell attributes 
this neglect to the Keynesian influence. 

In recent years, there has been a recrudescence of interest in balance sheet 
statistics. The broadening of work on the production function and economic 
growth has increased the demand for real tangible asset estimates; develop¬ 
ments in the theory of demand to include the structure of asset holdings, r^ 
and financial, and their relationship to income flows, have given new urgency 
to the need for complete balance sheet data, by sector. 

Economic statisticians in a growing number of countries have moved in to 
fill the gap, although thus far it has largely been an effort by individual schol¬ 
ars; almost nowhere have official economic accounts been elaborated to in¬ 
clude balance sheets, although the development of capital accounts—saving- 
investment and flow-of-funds, by sector—^point in that direction. In the 
United States, the chief pioneer has been Raymond Goldsmith, of Yale Uni¬ 
versity and the National Bureau of Economic Research. As a result of his ini¬ 
tiative, the present reviewer and others produced the report Measurmg the 
Nation^s Wealth (Vol. 29 in the N.B.E.R. series, Studies in Income and 
Wealth) designed to stimulate and help guide official work in improving basic 
data and preparing balance sheet and wealth estimates integrated with the 
basic income and capital accotmts. 

In the United Kingdom, Jack Revell has performed a service similar to that 
performed by Goldsmith in the United States. In the book reviewed here, he 
has pieced together annual sector and national balance sheets for the United 
Kingdom for a five-year period ending in 1961, describes his sources and 
methods, and presents the results of some preliminary analysis, induding com¬ 
parison with the United States. 

Part A of Revell's work describes the conceptual framework behind his bal¬ 
ance sheets for the United Kingdom; summarizes the statistical sources and 
methods used; and describes the structure of the United Kingdom balance 
sheet, comparing selected structural aspects of the United Kingdom with the 
United States. 

Part B describes the bases of the balance sheet for the personal sector in 
some detail, and analyzes its structure. Part C covers the other five major sec¬ 
tors, and various subsectors, which he distinguishes. Part D discusses the 
problems confronted, and solutions devised, in estimating physical assets— 
land, and reproducibles at depreciated replacement cost. Part E covers finan¬ 
cial daims. There are about 100 pages of tabular materials. 

The basic concepts and structures used by Revell are quite similar to those 
developed by Goldsmith, to whom he refers extensively. In some instances, his 
departures are of interest; for example, on the right-hand side of the com¬ 
bined national balance sheet, he terms the residual obtained by subtracting 
liabilities firom assets “Equity,” which is further divided between “Share Cap¬ 
ital” and “Net Worth.” 

In his analysis, he points out the significantly higher finandal interrelations 
ratio for the United Kingdom than prevails in the United States, and tries to 
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explain this and other structural contrasts. In a particularly interesting sec¬ 
tion, he analyzes the effects of inflationary trends on balance sheet structure. 
One wishes he had been able to devote a larger portion of his time to analysis. 

The bulk of his book, which discusses sources and methods, will be of little 
interest to others than specialists in national economic accounting. Tlie 
amount of detail he and his collaborators were able to assemble is amazing. 
His work has certainly accomplished its purpose of demonstrating “the practi¬ 
cal possibility of constructing national balance sheets regularly for this coun¬ 
try” (p. xiii), as well as pointing up data weaknesses which should be over¬ 
come when balance sheets are eventually integrated with the official national 
income accounts. 

That day will be hastened by the proposed revision of the United Nations 
standard system of national accounts, to be published next year, which struc¬ 
tures the flow accounts so that balance sheets can be added on a consistent 
basis. The anal 3 dical usefulness of economic accounts will be materially en¬ 
hanced by this development, for which pioneers such as Goldsmith and Revell 
will deserve a good measure of credit. 

John W. Kendrick 

The George Washington University 

An Econometric Model of Canada under the Fluctuating Exchange Rate. By 
Uaweence H. Officer. Harvard Econometric Studies 130. Cambridge; 
Harvard University Press, 1968. Pp. x, 319. $7.50. 

The construction of econometric models of the Canadian economy got off to 
a flying start after World War II with the development of an annual model 
within the federal government under the direction, initially, of Lawrence R. 
Klein and, later, of T. M. Brown, Despite this strong start, research in this 
area lost its momentum imtil recently. Even now the only operational model 
within the government is an annual model developed by Sydney May almost a 
decade ago in a progression from the original Klein-Brown model.^ In recent 
years research in this area has again begun to flourish both within the govern¬ 
ment—^particularly at the Bank of Canada—and at universities. L. H. 
Officer’s model of the Canadian economy represents a milestone in this resur¬ 
gence. At the moment it is the only quarterly Canadian model of its size (108 
equations) available in published form. 

The substance of the book consists of a “formulation of the model, estima¬ 
tion of its parameters, [and] deduction of implicit impacts,” All of these tasks 
are directly related to the central purpose of explaining the spot foreign ex¬ 
change rate during the period when Canada adhered to a free foreign ex¬ 
change rate system. After a brief introduction, the SO estimated stochastic 

^ Published by Sydney May, in ^‘Dynamic Multipliers and Their Use for Fiscal Dedsion- 
MaMng,” Appendix C, Conference on StabUizaHon PoUdes, convened by The Economic 
Council of Canada at The University of Western Ontario, Aug. 30-Sept. 1, 1965, Ottawa 
1966. For an earlier model in this series, see T. M. Brown, “A Forecast Determination of 
National Product, Employment, and Prfce Level in Canada, from an Econometric Modd,” 
Models of Income Determination, N.BJEJI. Studies in Income and Wealth, Vol. 28, 
Princeton 1964, pp. 59-96. 
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equations included in the model axe set out, along with their underlying ratio¬ 
nale, in Chapter II. In Chapter III the SS identities and 3 semi-identities are 
presented together with a summary of the 217 variables used in the model. 
Chapter IV presents impact multipliers showing the first-roimd impact on all 
current endogenous variables of changes in exogenous variables associated 
with fiscal policy, monetary policy, debt management policy, exchange fund 
policy, housing policy, and foreign aid policy. The study concludes with three 
appendices and an index of variables. The book does not include the excellent 
tabulations of data, together with explanatory notes, which have gained some 
private circulation and which are included in the original dissertation that 
provides the basis of the book. 

Officer relies basically on ordinary least squares and two-stage least squares 
to estimate his 50 stochastic equations. In order to overcome the prevalence of 
serial correlation associated with quarterly estimates he empIo 5 ^ auto-regres- 
sive techniques in applying both methods. While his methods of estimation are 
convention^, his application of these methods is exceptional, and not a little 
awesome, for a model of this size: each equation is estimated using up to a 
total of six variants of the two basic procedures and selecting one of these 
estimates as the “best” estimate, judged largely on the basis of the absence of 
auto-correlation in the error terms. (Only the “best” estimates are presented 
in the book; the estimates derived using alternative methods are given in the 
dissertation.) 

For one person to build as large a model as Officer has built requires not 
only considerable technical skill but also an exceptional range of theoretical 
and institutional knowledge, combined with a sure instinct for the selection of 
variables and relationships. I question whether Qfficar^s hand has always been 
as deft in the specification of his model as it might have been. Consider, for 
example, his business investment equations which necessarily play a key role 
in a model designed to assess the effects of changes in monetary, fiscal, and 
debt management policies on the balance of payments and the ex^ange rate. 
Investment in both nonresidential construction and machinery and equipment 
is made a function of: corporate liquidity (internally generated funds) lagged 
two quarters; noncorporate liquidity lagged two quarters; excess cash reservies 
lagged two quarters (R); and a six-quarter moving average of the rate of 
change in activity, as a proportion of the level of activity, all lagged two quar¬ 
ters (i4). These variables apparently are intended to reflect an amalgam of the 
“Charles River” liquidity tibeory of investment, the acceleration theory of in¬ 
vestment, and an availability-of-credit theory of investment. R is not a satis¬ 
factory index of credit availability, given Canada^s institutional framework;it 
is questionable whether A adequately reflects capital stock adjustments in re¬ 
sponses to changes in output and capacity; and if one is going to assign im¬ 
portance to liquidity as a determinant of investment, it is evident that in Can¬ 
ada one should allow not only for the supply of domestic liquidity but also for 
the supply and/or price of foreign funds. One could go on in this vein ques¬ 
tioning the sperification of other equations as well: e.g., the business inven¬ 
tory equation and the labor market equations. Little is to be gained, however, 
by speculating on the superiority of one specification over another. The point 
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to be emphasized is that before anyone can confidently hope to improve very 
much on the specification of the wide range of relationships that Officer in¬ 
cludes in his model, more detailed research on each sector of the Canadian 
economy is required. 

Another aspect of the specification problem that leaves one in doubt relates 
to Officer’s specification of lags. Discrete lags are assumed in most cases and 
the length of the lag is chosen intuitively rather than empirically. Out of a 
total of 217 variables, 46 are lagged either one or two quarters. No use is 
made of distributed lag relationships which have gained currency in recent 
years. The particular lag specifications that Officer assumes determine the dy¬ 
namic properties of his model and the significance of the estimated impact 
multipliers. Consider again the investment equation and its response to an ex¬ 
ogenous change in government spending in any period. The model assumes 
this will have no effect via the accelerator for two quarters and thereafter it 
takes six additional quarters before the effect of the initial change in govern¬ 
ment expenditure has been fully picked up. This not only means that the 
economy reacts very sluggishly but also that the estimated impact effect is 
necessarily very sm a ll . A better estimate of the impact effect might be pro¬ 
vide by collapsing the first two rounds of expenditure, embracing the two- 
period lag. (Another feature of this specification of the accelerator is that, 
although it is slow to pick up the effect of an exogenous change in spending, 
once this effect has been picked up it persists and its cumulative effect is very 
large.) 

Having estimated his model, Officer makes little use of it to elucidate the 
theoretical and policy questions that arise from Canada’s experience with a 
free rate S 3 rstem. This is a disappointing feature of the book. Investigation of 
these issues may not have been among the author’s objectives, even thmi gh 
the title of the book suggests that it was. And although there are limits to 
what can be expected from one book, it seems too bad that, having built his 
model, Officer did not wheel it into action on these questions- Not only tnig ht 
he have enhanced our understanding on these questions considerably but also 
he would have had an opportunity to test the answers provided by his model 
agmnst those that have been provided without the benefit of a formal econo¬ 
metric model (e.g., P. Wonnacott) and those that have been provided employ¬ 
ing much smaller and simpler models (e.g., R. R. Rhomberg).® 

Even if Canada had not adopted a fixed rate system in 1962, thereby alter¬ 
ing at least some of the estimated relationships, one could expect Officer’s 
model to become dated in time and to be replaced by others now being devel¬ 
oped. Nevertheless, Office has done an impressive piece of work that will pro¬ 
vide a useful starting point for some years to come for anyone embarking on 
the construction of a quarterly econometric model of the Canadian economy. 
He has set a high standard against which other model builders in Canada can 
usefully pace themselves. Throughout he displa 3 rs superior technical compe¬ 
tency along with a wide range of theoretical and institutional knowledge. In 
addition, he has done a superb job of presenting difficult material. And al- 

Wonnacott, The Canadian Dollar, 1948-1962, Toronto 1965; Rudolf R. Rhom- 
A Modd of the Canadian Economy Under Fixed And Fluctuating KYrTiangf Rates,” 
Jour. Pol. Econ., February, 1964. 72, pp. 1-31, 
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though Officer himself does not take advantage of his model for the purpose, 
he has provided an important empirical device which will fadlitate further re¬ 
search on Canada’s experience with a free exchange rate system. 

Grant L. Reuber 

University of Western Ontario 


Adaptive Processes in Economic Systems. By Roy E. Murphy, Jr. New York: 

Academic Press, 1965. Pp. xvi, 209. 

In so much of economic theory, perfect knowledge of relevant parameters 
seems such an inevitable assumption that often it merely goes-without-sa 5 dng. 
That so little of significance has challenged the facile acceptance of this as¬ 
sumption is no doubt due largely to the presumption that economics doesn’t 
provide the tools for construction of a tenable alternative. Nevertheless, there 
is nothing new in casual proposals that economics be revitalized through selec¬ 
tive borrowing from other disciplines; the meaningful incorporation of well- 
developed concepts of a foreign discipline into the body of economic theory is 
no mean task. The moderate success that Professor Murphy achieves in char¬ 
acterizing the informational aspects of economic bdbavior in terms of the ther- 
mod 3 mamic concept of entropy makes his innovations worthy of further explo¬ 
ration. 

Murphy begins by outlining a broad framework of discrete sequential deci¬ 
sion-making processes in which decision makers must act, without reference to 
utility functions, on the basis of their objectives, convictions, and store of in¬ 
formation, He proposes that all adaptive processes (i.e., those governed by in¬ 
formation flows) are mixtures of two extreme types: one in which the environ¬ 
mental characteristics are deterministic but initially unknown to the decision 
maker, the other in which the environmental characteristics are stochastic as 
well as initially unknown. Thus the adaptive process in its most general form 
has a dual nature: the decision maker must learn both the shape of his envi¬ 
ronmental parameters as well as the probable effects of each possible action. 
Each action works in conjunction with whatever vagaries the environment 
may display to produce a transformation of state, at which point a new deci¬ 
sion and action are necessary. Although decisions are assumed to be determin¬ 
istically reached, given the individual’s objectives and store of knowledge and 
belief, the resulting state is generally not deterministic. Given that all deci¬ 
sions are based on whatever degree of certainty the decision maker may have 
vis-&-vis his environment, Murphy is able to evaluate the effects of var3dng 
informational parameters on the decision-making process. He proceeds to con¬ 
struct several investment models in which the implications of uncertainty can 
be appraised in mathematical detail. The crucial role of imperfect knowledge 
in investment theory enables him to elucidate on his conceptualization of en¬ 
tropy as a measure of uncertainty. 

In a “well-behaved” stochastic environment, a decision maker begins with a 
subjective probability function based on a conviction vector. Subsequent in¬ 
formation flows cause him to modify his historical information vector, and 
thus to keep revising his subjective probability function imtil it approadbes 
that of the actual environment. In terms of entropy, subjective entropy de- 
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creases over time and approaches the actual entropy, the magmtude of which 
is determined from the environmental probability distribution; the entropy of 
a fully deterministic environment is zero. The relevant concept of time here is 
that of entropy time, i.e., time measured only in terms of the number of 
changes of state. Qock-time is irrelevant, since in a stationary state, no new 
information can be transmitted and no new decisions are made. 

One need not feel overly apprehensive about the theoretical tenability of 
Murphy^s entropy approach. He makes no claim of conceptual validity; his 
purpose is rather to suggest a concept which, grounded in noneconomic phe¬ 
nomena, nevertheless merits consideration that it might be developed in a 
m ann er pursuant to the goals of economic study. The author’s manner of ex¬ 
position is fluent and concise, but often careless; definitions are flexible and 
are treated rather casually. That the entropy of an adaptive system decreases 
while that of a phjrsical S 3 rstem increases is a paradox the explanation of 
which (Ch. 5) is sketchy and confusing; references to entropy i^ft between 
the two connotations (e.g., see p. 5). Once the author’s concepts have been 
given a mathematical form, the development of his models is straightforward 
and compact; he provides only an elementary discussion of the implications of 
each of the mod^. The entire work is quite unrigorous, and the emphasis is 
on plausibility rather than on structural validity. However, one must concede 
that the vast amount of material covered predudes a rigorous initial treat¬ 
ment; furthermore, the lack of rigor enables the author to maintain an inter¬ 
esting pedagogic style and to hold well to any particular train of thou^t. 
That his notation is reasonably workable is to be commended. 

Maris Gailitis 

Purdtte University 

Principles of Econometrics. By Kong Chu. Scranton, Pa.: International Text¬ 
book Co., 1968. Pp. xii, 138. $6,50. 

In the days of lengthening econometrics treatises, a small text for the begin¬ 
ning student holds out the hope of a dear, easily accessible and condsdy pre¬ 
sented overview of the basic elements of the Add. Professor Chu attempts to 
meet this need in some 130 pages written for the introductory undergriiuate 
or business school student 

The first two chapters provide a short review of probability and statistics, 
and linear algebra. Chapter 3 develops the two- and three-variable linear 
regression model, while most of the econometric material appears in the last 
chapter on problems of specification, estimation, and verification. The text is 
at its best in emphasizing these interrelated aspects of econometric work; top¬ 
ics in identification, errors of observation, heteroskedastidty, autocorrelation, 
multicollinearity and simultaneous equation bias are discussed in this vein. 
Unfortunatdy, the book’s own structure fails to illustrate the prindple; more 
than two of the middle chapters are devoted to input-output, difference equa¬ 
tion and computer simulation models, yet the statistical implications of esti¬ 
mating and testing sudi specifications go unexplored. 

The novice reader will experience difficult!^ with some of the single equa¬ 
tion sections of the book because the estimation problem is only incompletdy 
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presented. A thorough discussion of the properties of least squares is missing 
(the Gauss-Markov theorem is not mentioned); maximum likelihood methods 
are set out with little justification for their use. Too often the author fails to 
distinguish carefully the population parameters from their sample estimates 
when discussing disturbances and variances of estimated coefficients. While in¬ 
terval estimates for regression coefficients and forecasts are developed, it is re¬ 
markable that tests of hypothesis for individual coefficients, structural shifts, 
etc., are not mentioned. 

The weakest material is foimd in discussions of simultaneous equations. A 
numerical example to illustrate the need for correct specification is underiden¬ 
tified. Further on the author advises adding different variables to other equa¬ 
tions to satisfy the order condition for identification (the rank condition is not 
mentioned)! In a numerical example of the classic supply-demand model, the 
text correctly states that the demand equation is not identified but goes on to 
estimate “demand” functions (and by least squares). 

A clear picture of the simultaneous equation estimators and their compara¬ 
tive merits is difficult to obtain, for there is no real discussion of assmiptotic 
distribution theory or its limitations when dealing with small samples. The re¬ 
lated problems of prediction and inference about parameters are not men¬ 
tioned. 

Chu’s very brief presentation of many of the topics occasions some erro¬ 
neous implications as b 3 nproducts. One numerical example suggests that two- 
stage-least-squares and instrumental variables using the same predetermined 
variables yidd different estimates, while the discussion of heteroskedasticity 
implies that ordinary least squares estimates can sometimes have smaller 
variances than generalized least squares. 

In this reviewer^s opinion, a short text will better serve the beginning stu¬ 
dent by a thorou^, accurate development and exploration of a smaller num¬ 
ber of fundamental econometric topics. 

Bridger M. Mitchell 

Stanford University 

Fundamental Methods of Mathematical Economics, By Alpha C. Chiang. 

New York: McGraw-Hill. Pp. xiv, 690. $11.95. 

This textbook has two puiposes: to teach basic mathematical methods and 
to rdate these methods to the various types of economic analysis. It covers 
the standard topics in elementary mathematics: numbers, sets, functions; ma¬ 
trices and determinants; differentiation and integration; difference and differ¬ 
ential equations. There is also a long section on linear programming and 
games. In addition, a considerable amount of economic anal 3 ^is is covered: 
static equilibrium theory, comparative static analysis, consumer and producer 
optimization, dynamic models of growth and stability. In contrast to most of 
its competitors, this book is organized along economic lines. Each new mathe¬ 
matical topic is introduced only after it has been motivated by an economic 
problem. Mudi effort has been expended to make the technical mathematical 
detail subordinate to the general line of economic reasoning. This feature is 
very attractive, even thou^ it often breaks down. (It is hard to believe that a 
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student can be motivated to read SO pages on matrix algebra because a sup- 
ply-demand model has two linear equations in two unknowns I) 

Now that mathematics is being used freely in most graduate programs, it 
has become a serious problem to find efficient methods of teaching elementary 
mathematics to students of economics. Professor Chiang, like many other text¬ 
book writers, has chosen to present basic mathematics and its economic appli¬ 
cations in one book. This has the advantage of motivating mathematics to the 
economist and teaching him more economics at the same time. Yet there are 
also disadvantages to this approach. Despite the 700 pages of text, many im¬ 
portant mathematical topics have had to be omitted (e.g., characteristic roots 
of matrices are not even mentioned). Furthermore, it is not clear that the stu¬ 
dent who must learn what an integer is on page 11 will ever get to Routh’s 
theorem on page SOO. 

There is much to be said for teaching dementary mathematics separatdy 
without economic examples; in a later course the applications to economics 
can be examined in detail. If Chiang could have assumed that his readers 
knew the very basic material, he could have written a shorter, yet more com¬ 
prehensive book on the more advanced material. 

In general this is an excellent textbook. Indeed, of the many books which 
present basic mathematics and its economic application, this one is probably 
the best to appear in recent years. The mathematics is explained carefully and 
slowly. There are numerous examples and illustrations. Finally, what is very 
important in a textbook, the typography and layout are excellent, making the 
book pleasing to read. Despite its length and price, it should be popular 
among students. 

Thomas J. Rothenberg 

Umversity of California, Berkeley 


Economic Systems; Planning and Reform; Cooperation 

The Soviet Capital Stock, 1928-1962, By Richard Moorsteen and Raymond 
P. Powell. A publication of the Economic Growth Center, Yale Univer¬ 
sity. Homewood, HI.: Richard D. Irwin, Inc., 1966. Pp. xxiii, 671. $9.75. 

This is a tour de force. It offers a happy blend of qualities that do not often 
go together—high analytical subtlety and a keen sense of relevance, judicious¬ 
ness and daring in treatment of formidable conceptual and statistical stum¬ 
bling blocks, immense wealth of factual detail and bold generalization. To do 
justice to Dr. Moorsteen’s and Professor Powell’s effort within the limits of a 
book review is impossible; one can hardly do more than indicate what the 
book is about, and try to convey the sense of its hi^ distinction. 

A brief (and beautifully condensed) introductory chapter presents the con- 
cq)tual framework of the study. It opens with theorems in index number 
theory that draw on the earlier work of one of the authors^ and go beyond the 
“Gerschenkron hypoth^is” about the disparity between Laspeyre and 

* R. H. Moorsteen, ‘^On Measuring Productive Potential and Relative Ef&ciency Quart. 
Jour. Econ., Aug. 1961. 
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Paasche quantity indexes in a rapidly changing economy. It is argued that, 
given a shift in comparative advantages in favor of the faster-growing output 
component and assuming mild concavity in transformation fimctions as well 
as broad correspondence between the relative prices and marginal rates of 
transformation, the Laspe 3 n:e index provides a more adequate measure for the 
increase in an economy’s capacity to produce the output mix of a late year, 
while the Paasche index is a better gauge for the change in the economy’s ca¬ 
pacity to produce the output mix of an early year. The same analytical tech¬ 
nique is then applied to inputs, with production isoquants replacing transfor¬ 
mation functions as a diagrammatical device; it is concluded that similar (al¬ 
though much more complex) relationships obtain also with regard to input 
mixes and output mixes of various years. This sets the stage for discussion of 
the methodology of capital estimates which, in the authors’ words, ^‘are in¬ 
tended to conform to two basic conceptual principles: (i) that assets are 
valued in proportion to their substitutabilities in use, i.e., their relative pro¬ 
ductivities, and (ii) that the substituabilities in reference are those determined 
by the technology of the weight year—^alternatively of 1937, 1928, or 1950, 
for the estimates in prices of each of those years” (p. 7), The paragraphs that 
follow elaborate on these propositions. 

In Part I the basic capital estimates are presented and extensively com¬ 
mented on, with dear warnings on statistical weaknesses and conceptual pit- 
falls flashed at every step. The net fixed capital series, broken down by kmd 
of assets and by sectors, is based on Soviet estimates of the fixed capital stock 
net of depredation and on the sum total of net investments carried out since 
that date. (The annual investment estimates underlying this calculation are 
derived from updated machinery output and material construction series com¬ 
piled and released by the authors at earlier dates.^) The authors work with a 
series of the net fixed capital stock valued in 1937 prices and computed with 
straight-line depreciation; yet they supply seven alternative calciilations of 
capital stock computed with other methods of depredation, and demonstrate 
that the estimated rate of growth would not be substantially affected. The 
fixed capital estimates in 1937 prices are then aggregated wi4 those of live¬ 
stock and inventories into a series of total net capital stock. Part II puts this 
series to work by examining various aspects of the capital stock’s contribution 
to the growth of the Soviet economy. (On this occasion, inddentally, the 
reader is offered quite an extra bonus over and above what is promised by the 
title of the book —z first independent series of year-by-year estimates of So¬ 
viet GNP and NNP since 1928; the valuation procedures follow dosely those 
of Professor Abram Bergson whose influence is clearly visible and warmly ac¬ 
knowledged throughout the whole book.) The survey begins with a discussion 

* R. P. Powell, A Materials-Input Index of Soviet Construcdon 1P27/192B to 1PS5, The 
RAND Coiporation, Research Memoranda RM-1872 and RM-1873, February 14, 1057 
(two parts). 

-, A Matends-Input Index of Soviet Construction, Revised and Extended, The 

RAND Corporation, Research Memorandum RM-2454, September 28,1959. 

R H. Mooisteen, Prices and Production of Machinery in The Soviet Union, 1928^19S8, 
Cambridge 1962. 
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of the bdiavior of Soviet investment. Next come estimates of Soviet factor 
productivity, partial as wdl as aggregate. The latter are computed by a famil¬ 
iar method of using shares of major input groups in national product as 
weights for their aggregation. IWth regard to procedures used in this computa¬ 
tion, it may be worth noting that (1) the interest charges and rents are, for 
obvious reasons, imputed rather than actual; (2) the capital inputs are repre¬ 
sented not by net capital stock but by a derived series of the annual capital 
services computed as the sum of depreciation and imputed interest; and (3) 
labor, ra pitnl, and land are summed logarithmically rather than aritl^etic^ly 
in order to dlow for imperfect substitutability. The textual presentation is 
impressively buttressed by a 68-page tabular section and 17 appendixes. 

The major finding s can be stated as follows: 

1. The net capital stoc^ in 1937 prices increased, on the average, by 6.3 per 
cent per annu m from 1928 to 1962. (This period brackets, it shotdd be re¬ 
called, four years of war for which the series renters a 25 per cent dedine.) 
The change of estimating procedures (varying methods of depreciation, up¬ 
ward or downward adjustment in estimates of initial fixed capital stock and of 
livestock) is shown to have no appreciable effect on the annual growth rate: 
the greatest deviations are of the order of 0.5 percentage points downward 
or 0.6 percentage points upward. The closely related capital service series in¬ 
creases somewhat more rapidly—at 6.9 or 6.6 per cait per annum depending 
on whether the imputed rate of interest is taken to be 8 per cent or 20 per 
cent. However, a change of price weights from the postindustrialization year 
1937 to the preindustrialization year 1928 as base, predictably does make a 
very big difference: it lets the capital stock increase almost twice as fast and 
capital services slightly more than twice as fast over the whole period. Just as 
predictably, the difference in the rates of growth between capital series mea¬ 
sured in 1937 and 1950 prices is negligible. 

2. The Soviet GNP, in 1937 prices, rose at an annual rate of 5.2 per cent 
from 1928 to 1961. No estimates in 1928 price weights for the comparable 
period of time are available; but for the 1928-1937 period, for whi^ such 
estimates do exist, the annual growth rate computed by Bergson in terms of 
1928 prices is almost double the growth rate computed by Moorsteen and 
Powdl in terms of 1937 prices. The authors, in keq>ing with their basic meth¬ 
odology, fed that 1928 price weigjhts are better suited to measuring the 
growth in the Soviet economy’s ability to produce the output in 1937 propor¬ 
tions than 1937 price wei^ts, even though such procedure somewhat over¬ 
states this growth. Hence they are opting for a 1928-price-based index for the 
1928-37 period which would, in conjunction with the 1937-price-based i'tiHct 
for 1937-61, r^ the average rate of growth for the whole period to 7.2 per 
cent per annum. Once again, the differoice between the series based on 1937 
and 1950 prices is very minor. 

3. The dtare of investm«it in national product was rapidly inrrpnatng over 
the whole period tmder considoation. Measured in 1937 pd res, gross invest¬ 
ment rose from 8.4 per cent of GNP in 1928 to 30.6 per cent in 1961; the 
increase in the share of net investment in NNP was somewhat larger. Here, 
too, the difference between estimates in 1937 and in 1928 prices whenever 
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both are available is truly staggering: the gross investment, measured in 1928 
prices, stood at 20.3 per cent of Soviet GNP in 1928 and at 40.5 per cent of it 
in 1937. Not surprisingly also the comparison of investment volumes mea¬ 
sured in prices of these two years shows a substantial disparity, with annual 
investment increasing less than 20 times between 1928 and 1961 when mea¬ 
sured in 1937 prices, and more than 29 times when measured in 1928 prices. 

4. The productivity of the aggregate inputs, with both inputs and outputs 
valued in 1937 prices, and with the imputed rate of interest in that year bring 
8 per cent or 20 per cent, increased at 1.0-1.8 per cent per annum from 1928 
to 1961. An alternative criculation, preferred by the auftiors, links the output 
series for the 1928-37 subperiod, computed in 1928 prices, to the output series 
for 1937-61, computed in 1937 prices, and performs the same operation with 
regard to the inputs, which are likewise valued in 1927 or 1937 prices for the 
respective subperiods. The result is a growth range of 1.5 to 3.2 per cent per 
annum. The authors are imdoubtedly right when they conclude that “for any 
broad appraisal of the Soviet experience, the high growth rate of inputs rela¬ 
tive to outputs is the most important finding to come out of this study” (p. 
292). 

5. The unevenness of the Soviet growth comes through in all these series 
much more strikingly than in earlier Western estimates that focused on se¬ 
lected benchmark years. The data on the crucial first Five Year Plan period 
(1928-32) are particularly revealing: the Soviet net capital stock increased by 
no more than 3.6 per cent per annum between 1928 and 1933; the increase in 
the GNP over the same period was even more modest. (In both instances, ag¬ 
riculture was very obviously the major culprit, with the livestock component 
of the net capital stock cut by half and agricultural output reduced by nearly 
a third under the impact of forced collectivization.) The behavior of the rate 
of investment was erratic all the way through the mid-thirties, even if its over¬ 
all trend pointed steadily upward, with fluctuations in inventories and live¬ 
stock components being particularly severe. But also in later and less turbu¬ 
lent years rapid upward thrusts alternated with periods of retardation. The 
productivity series faithfully reflected these ups and downs. 

The conduding chapter provides a condse and balanced summary. The au¬ 
thors have another look at some of the major methodological problems, restate 
their findings, dtetch out the overall growth pattern that emerges and com¬ 
ment on it. They recognize that “viewed broadly, the rapid-growth path has 
an evident rationality. Industrialization and increased investment, and also 
improved education, full employment, the importation of advanced techniques, 
are all elements of a reason^le program for economic growth” (p. 302). They 
note “the obvious congruenqr between these measures and the institutional 
framework within which they operated: the collective farm permitted a large 
marketed daare of agricultural output; authoritarian government made p(»si- 
ble a rapid rate of investment” (p. 302); and they point out that the First 
Plve Year Plan period can be viewed, in an important sense, as reshufSing the 
proportions so as to set the stage for rapid growth, very much in the spirit of 
the “turnpike theorem.” Yet they are also explicit about massive inefficiencies 
of overcentralized planning, inadequate adaptation between the form of inputs 
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and the mix of products, and overcompression of consumption with its nega¬ 
tive long-run effects on labor supply. “The consequences of inefficiency,” they 
conclude, “have been some combination of growth at a lower absolute level, at 
a slower rate, and with greater sacrifice by the popidation than was neces¬ 
sary” (p. 29S). 

This reviewer finds little to disagree with here. The differences, whenever 
they exist, are largely matters of emphasis. I fully endorse the qualifications 
attached to the use of 1928 prices as appropriate weights for the measurement 
of the 1937 output mix during the 1928-37 subperiod. But I would have 
stressed more strongly that while the actual 1937 output mix was definitely 
more in line with the preferences of Soviet leaders than the pre-industrial¬ 
ization output mix of 1928 or, for that matter, than the wildly imbalanced 
output mix which emerged at the end of the First Five Year Plan, it was nev¬ 
ertheless more heavily tilted toward “machinery” and against “food” (and, no 
less importantly, weaker on some of the basic industrial materials) than had 
been considered safe and desirable from the viewpoint of efficient long-range 
growth as late as 1934. (It is true, of course, that the unexpectedly strong 
shift toward armaments contributed to this deflection.) And here we come to 
a substantive point. I would lend much more emphasis to the phenomenon of 
incongruency between the nature of the input and the nature of the output 
targets. To be sure, a certain amount of such tension must by definition be 
present in every economy that is attempting to restructure its output composi¬ 
tion and its technology. But the remarkable thing about Stalinist growth pat¬ 
terns consisted in saddling the economy with targets which were so enormous 
as to be simply not feasible, short of a miraculous explosion of a resource-sav¬ 
ing technological progress, and in refusing to take “no” for an answer with 
regard to some of the most ambitious and difficult new projects. As Joan Rob¬ 
inson put it in connection with the Cz^oslovak economic troubles of the last 
years, “to carry out investment further than the digestive system of the econ¬ 
omy can absorb is a vain sacrifice.” And vice versa: the stresses and strains 
inflicted on the economy by an oversized investment program cut into the ef¬ 
fectiveness of the newly introduced advanced techniques and slowed its spread 
as old and decrepit equipment, manned by unskilled labor force, had to be 
thrown into the breach. (This reluctance to scrap the obsolescent plant, inci¬ 
dentally, would go a considerable way toward explaining the seemingly para¬ 
doxical phenomenon noted by the authors—a rather slow decline in the aver¬ 
age age of equipment in spite of a high and growing rate of investment.) True 
enough, this strategy was carried to the furthest extremes during the' First 
Five Year Plan (which would make it, to stick to the metaphor, an attempt to 
get to the turnpike by a bumpy short cut and to tear along the main highway 
with excessive speed, risking flat tires or worse) and was never re-enacted in 
such a drastic form. But the penchant for “taut planning” remains a built-in 
feature of Soviet economic policy, to this very day. More particularly, 
Khrushchev’s attempt to abruptly shift the priorities from steel to rhomiVai^ 
during the Sevea Year Plan (19S9-196S) was another exercise in trying to 
restructure too much and too soon, with bot tlene cTca, ImgtTiowing of the aver¬ 
age gestation period and steq» increase in flie average c^ital-ou^t ratio as a 
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corollary. Lastly, while the Moorsteen-Powell data provide a telling picture of 
the dramatic dedine in output and in total capital stock of agriculture during 
the initial years of collectivization, they also illustrate very graphically the 
pronounced increase in the fixed capital stock of agriculture during the same 
period—a development which, to a very large extent, reflected the necessity to 
make up for the livestock disaster but which imquestionably diverted from the 
capital-goods sector some of the resources which had been earmarked for its 
self-expansion. This is, by the way, one of the reasons which make this re¬ 
viewer feel somewhat less certain than he once did (and than the authors ap¬ 
parently still do) that the all-out collectivization was, on purely economic 
grounds, the most effective way of handling the awesome difficulties aeated 
by the Stalinist “oversize push.” 

One could extend the list of points about which students of the Soviet econ¬ 
omy might take issue with the authors; and those who are, unlike this re¬ 
viewer, effective producers and not merely users of statistical estimates would 
surely find many opportunities for lively exchanges on subtler matters of anal- 
ysis. But it is equally certain that all of them will, after having worked 
through this book, put it aside with feelings of gratitude and admiration. 

Alexander Erlich 

Columbia University 

The Socialist Economy—A Study of Organizational Alternatives. By Benja¬ 
min N. Ward. New York: Random House, 1967. Pp. ix, 272. $4.95. 

Recent changes in the economic systems of East European countries and the 
Soviet Union make Professor Ward’s study of organizational alternatives 
under socialism truly topical. The book is distinguished by two features. The 
first is the high level of abstraction. Though Ward makes frequent references 
to the Soviet Union, Communist China, and Yugoslavia, his interest lies in 
contrasting and evaluating alternative abstract models; no empirical support 
is offered for his contentions concerned with relative production efficiency and 
viability. Secondly, economic problems are discussed within a broad frame¬ 
work; political, psychological and sociological factors influencing economic be¬ 
havior are an integral part of Ward’s presentation. 

TTie book is divided into three sections. The first part contains a standard 
outline of the prewar Socialist controversy. Ihe views of Barone, Taylor, 
Lange, Hayek, Dobb, and Leraer are aptly summarized and criticized. The 
second part deals with centralized socialism. It opens with the description of 
three approaches to drafting a central plan: the iterative process leading to 
inversion of input-output matrix; a scheme by Malinvaud which permits vari¬ 
ations in final demand as well as some technological choice; and the Dant- 
mg-Wolfe decomposition principle (perhaps the bloc writers’ contributions, 
such as the Komai-Iiptak scheme, should have been mentioned here). Next, 
the exposition of the model of soviet type organization is followed by the dis¬ 
cussion of two command societies, the U.S. Navy between the Wars and the 
Jesuit order. These serve as background for the subsequent analysis of com¬ 
mand economies. Part three covers decentralized socialism and includes both 
the recent reforms of the “classical” soviet type model and market syndical- 
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ism. The latter is an elaboration of the author’s paper on the Ill 3 rrian economy 
which was published in this Review ten years ago. The extensions cover the 
problem of decentralized investment activity and its possible weaknesses; the 
entry and exit of socialist firms; the market imperfections including oligopoly 
and labor unions; and the role of government in the Illyrian economy as well 
as some instruments at its disposal. A “control model” of capitalism with 
three variables (prices, outputs, and onployment) and two parameters 
(money wages and supply of money) is constructed and compared with Illy¬ 
ria. The findings of the book are summarized in a twenty-point concluding 
chapter. 

Parts of the book can be read profitably by any interested layman while 
others require some knowledge of facts and considerable knowledge of theory. 
The broad approach chosen by Ward which cuts across well-established disci¬ 
plines offers a challenge to both the writer and the reader. The latter will find 
the discussion of the two command societies (U.S. Navy and Jesuit order) in¬ 
dependently interesting but will wonder how necessary it is to the understand¬ 
ing of the command economy, or what two command economies are compared 
in Chapter 6. For this reviewer, the analj^is of decentralized market socialism 
was most interesting. Even with the extensions offered, the model remains 
very simple and abstract. It is hoped that Ward will find time to elaborate 
and explain it further, both to satisfy the intellectual curiosity of his Western 
colleagues and to offer help to bloc reformers who are attempting to create a 
decentralized socialist market. 

George J. Stalijcr 

Cornell University 

Planning and Productivity under Soviet Socialism. By Abram Bergson. New 
York: Columbia University Press, distributor for Camegie-Mellon Univer¬ 
sity, 1968, Pp. 95. $4.00. 

This small but nonetheless very meaty volume by Professor Bergson pre¬ 
sents his three 1967 Benjamin F. Fairless Memorial Lectures. Professor Berg¬ 
son sets himself the very difficult task of evaluating the relative merit of the 
socialist economic system, as exemplified by the Soviet System. The lectures 
were presented to an audience composed chiefly of invited business executives. 
Lest any reader of this Review decide that lectures delivered to nonspecialists 
cannot be of great interest to professional economists, let me assure him that 
the invited executives must clearly have been a very sophisticated breed. The 
lectures themselves are pitched at a high level and the notes and appendix on 
comparative data on productivity are obviously aimed at cognoscenti. As a 
matter of fact, a few of the passages, presenting some of the most imaginative 
ideas, requke very dose reading in order to follow the rather involved argu¬ 
ments. 

The votoe is an attempt at empirical measurement of the relative eco¬ 
nomic merit of the Soviet economic S3r5tem and that of a selected group of 
advanced Western countries. Bergson argues that economic merit may be 
gauged by two baric but complementary standards: equity and effidency 
(static and dynamic). He deddes early in the game to deal solely with 
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efficiency since he feels that it is decidedly the more novel and interesting 
standard to apply to the USSR and that it would be difficult to add much to 
what is genergdly known on equity in the Soviet Union. While I might be 
tempted to question his decision to jettison equity on these grounds, and to 
argue that equity and efficiency alone are not sufficient criteria of economic 
merit, Bergson has enough to say on static and dynamic efficiency to justify 
devoting all three lectures solely to the efficiency criterion. 

How does the Soviet economic system place in the efficiency sweepstakes of¬ 
ficiated over by Bergson? On the basis of comparisons of the productivity of 
labor, and more important, of labor and reproducible capital inputs, and tak¬ 
ing careful account of the divergences between productivity and effidency (of 
which more later), Bergson concludes that “Soviet socialism, because of di¬ 
verse shortcomings, is quite unimpressive in respect of static efficiency. By 
this standard, it may be comparable to Western capitalism, but only where 
that system is not functioning very well. In terms of d 5 mamic effidency, So¬ 
viet sodalism is more or less a match for Western capitalism generally, but in 
the West, dynamic efficiency seems very broadly to vary inversely with the 
level of productivity. It is of interest, therefore, that in terms of d 5 niamic 
effidency the USSR seems to be outmatched by a number of Western capital¬ 
ist countries which are on a par with or surpass it in terms of the level of 
productivity.’^ 

For the static effidency comparisons, Bergson shows that in 1960 the Soviet 
real national income per employed worker was 22 or 38 per cent of U.S. lev¬ 
els, depending on the use of Soviet or U.S. price weights, while national in¬ 
come per unit of factor (labor and reprodudble capital) inputs was 28 and 4S 
per cent, owing to the larger supply of capital per worker in the United 
States. Italy had virtually the same level as the Soviet Union, while France, 
Germany, and the United Eongdom had much hi^er levels. For the dynamic 
effidency comparisons, Bergson shows that the real national income per em¬ 
ployed worker grew at the average annual rate of 4.7 per cent from 1950 to 
1962 in the USSR, 2.4 per cent in the United States, 1.9 per cent in the 
United Kingdom, 4.8 per cent in France, S.3 per cent in Italy, and 5.6 per cent 
in Germany. The real national income per unit of factor input shows the So¬ 
viet productivity growth in somewhat less favorable terms, due to the very 
high rates of Soviet investment, with Soviet productivity growing at 2.8 per 
cent, United States at 2.0 per cent, United Kingdom at 1,4 per cent, France at 
4.1 per cent, Italy at 4.7 per cent, and Germany at 4.6 per cent. 

Bergson’s data show that for the 1950-62 period there is an inverse rela¬ 
tionship between a country’s level of productivity and the rate of growth of 
productivity. Taking this into account, the USSR with a very low relative 
level of productivity has a rather poor record of growth in productivify as 
compared to Italy, the only coimtry with a comparable level of productivity. 

To this reviewer the most valuable aspects of this study were: (1) the ex¬ 
tension of Edward F. Denison’s work in Why Growth Rates Differ to a com¬ 
parison of the effidency of the Soviet ^stem with Western systems and (2) 
the careful evaluation of the various factors (labor quality, rmemployment 
levels, mineral and land supplies, market size) which distingiiish effidency— 



1430 


THE AMERICAN ECONOMIC REVIEW 


the criterion of merit employed by Bergson—from productivity—^the initial 
measure obtained from the empirical evidence. For example, Bergson adapts 
Denison’s method of correcting for differentials in the quality of labor be¬ 
tween countries, and shows that the correction for differential education levels 
and sex composition of the labor force, makes Soviet productivity performance 
appear somewhat better. He also deals effectively widi the questions of differ¬ 
ing levels of employment, different availabilities of natural resources, and dif¬ 
fering market sizes resulting in different capabilities to benefit from economies 
of scale. 

Bergson also includes a discussion of the very interesting, and usually ne¬ 
glected, question of how worker attitudes toward labor affect the efficiency of 
an economic system. His general point is that any economic system which can 
imbue the worker with an attitude favorable to effort, productivity and inno¬ 
vation, is likely to gain significantly in the efficiency sweepstakes. Dealing 
specifically with the Soviet s 3 rstem, however, he concludes that there is little 
evidence to support the view that there has been a deep transformation in the 
worker’s attitude toward labor. The greater prevalence of piece work in the 
Soviet S 3 ^tem and the differentiation of money wages are both evidence 
against the claim that social ownership of the means of production will imbue 
the worker with a selfless dedication to labor. 

Bergson presents a very useful summary of qualitative evaluations of var¬ 
ious factors which influence static and dynamic efficiency, e.g., the incentive 
system and its effect on output mix, on quality, and on the desire to adopt 
innovations, the objective difficulties faced by the planners in a complex econ¬ 
omy, as well as their disdain for, if not hostility toward, economic principles. 

He also discusses briefly the factors likely to lead to changes in the 
efficiency of the Soviet economic system, including a well-balanced discussion 
of the recent economic reforms. Rather than enlarging this review further, let 
me suggest to the reader that he consult this excellent brief treatment He will 
discover what can and what cannot be done when one of the most sophisti¬ 
cated, knowledgeable, and judicious of Western analysts of the Soviet S 3 ^tem 
attempts to meastire and explain efficiency differences between the Soviet and 
Western economic systems. 

Egon Neuberger 

State University of New York at Stony Brook 

Aspects of Planometrics. By Alfred Zaxjberman, with A. Bergstrom, T. 

Kronsjo, and E. J. Mishan. New Haven: Yale University Press, 1967. 

Pp.xiii, 318. $9.50. 

There are three eras in the history of Soviet economic thought. First came 
the twenties, a period of great originality in the characterization of economic 
problems (the chessboard or input-output table), the analysis of growth 
(Feldman’s model), and in applied work (control figures, material balances). 
Perhaps most original of all was the devdopment of a body of economics 
which treated economic modernization, the revolutionary transformation of an 
entire society, as a public policy issue. In the second period, Stalinism, eco¬ 
nomics became ideology, a handmaiden of the state. Even then, however, 
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other ways of looking at the economy persisted (Novozilov, KlantoroviC), and 
the ideological system of economics was several times threatened by seeds of 
destruction sown, one way or another, in the minds of engineers, mathemati¬ 
cians and others. The third period can perhaps be dated as beginning in 19S9, 
thereby marking with KantoroviC’s famous book the era of Soviet re-entry 
into the mainstream of economics. If Western study of the first period is now 
associated especially with the names of Erlich and Spulber, and of the second 
with Grossman, the third may now come to be associated with the name of 
Alfred Zauberman. 

Zauberman’s book offers brief descriptions and analyses of a broad range of 
studies in mathematical economics published during the early and mid-sixties. 
Most of the work was published in the Soviet Union, thou^ other E^t Euro¬ 
pean countries, and especially Poland, are frequently represented. There are 
some references to earlier work, most interestingly to that of V. K. Dmitriev, 
who early in this century formulated mathematically a theory of value which 
has been mentioned prominently in recent Soviet discussions. Zauberman’s 
theme is the merging of Soviet mathematical economics into the mainstream of 
Western work. The subject is often given a different name there—planome- 
trics being one of them—and substantive differences can be fotmd, but the 
strong tendency toward convergence of model structures is plainly apparent. 
Typically the differences stem from specific institutional features of the Soviet 
system, such as the need to evaluate foreign trade alternatives on the basis of 
a national social criterion. 

The main topics discussed are the analysis of dynamic equilibrium by von 
Neumann, input-output, consumer choice theory, the relation of efficiency 
prices to labor value prices in a theory of production, national economic plan¬ 
ning models such as those using the decomposition principle, profit guidance 
in a centrally planned economy, criteria of investment choice, d 3 mamic pro¬ 
gramming and capital accumulation, and the planning of foreign trade. Refer¬ 
ences to the Western literature tend to be rather more cryptic than those in 
the Soviet literature and it is often true that a reader who is unfamiliar with 
the former will not understand clearly what is being said about the latter. 
However, with respect to the very limited range of topics in which this reader 
had some f amili arity with both Soviet and Western studies, he found Zauber- 
man^s discussion accurate. A final section compares the techniques used by 
French and Soviet plan makers and finds the similarities more striking than 
the differences. 

Zauberman’s case for anal 3 ^ic convergence is established beyond reasonable 
question, at least for the period of major emphasis. One cannot help wonder¬ 
ing, however, whether Soviet writers are not “copping out,’’ on the big issue of 
the kind of analysis appropriate for problem solving in contemporary society, 
by acceptir^ essentially bourgeois criteria of problem definition and concept 
formation. Perhaps there is too much orthodoxy in economics, in particular 
too much concern with the design of institutions which serve eifter an egocen¬ 
tric or mechanistic concq>tion of human nature, in which decision makers are 
always dther self-serving individuals or teams applying an assigned criterion. 
Why are the Soviets not grappling, however crudely, with problems as exciting 
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as those that occupied them in the ^twenties, or is this to be the specialized 
concern of Chinese Cubans in the grand Marxist scheme of things? It is 
depressing to see the brilliance available for economic investigation in the So¬ 
viet Union turned to the minor elaboration of such topics as mhnite utility 
streams, stochastic games, and the like, when virtually no authors are explor¬ 
ing S3^temically alternative designs for a humane social framework within 
which to apply the results. Perhaps it is a passing phase, associated with re¬ 
maining ideological constraints plus constraints imposed by the logic of intel¬ 
lectual catching up. At any rate, it will be quite disappointing if it turns out 
that these are the interesting problems in Soviet economics. 

Zauberman attempted to provide neither a history of Soviet mathemati¬ 
cal economics nor an analysis of the relation between tiieorizing and practice, 
though there are occasional comments on the latter topic. He has provided a 
clear picture of the state of the Soviet art of economic model building over a 
period of extremely rapid growth, and a description of individual studies in 
sufficient detail that, in general, the reader may fairly judge whether the origi¬ 
nal study is itself worth reading. The material is helpfully organized and sup¬ 
plemented on occasion with penetrating analyses by the author. It is a very 
useful book. 

Benjamin Waed 

University of CaUfomia, Berkeley 

The Visible Hand: The Fundamentals of Economic Planning. By Gerald Sir- 
kin. New York: McGraw-Hill Book Co., 1968. Pp. 191. $5.95. 

There are a variety of reasons for which a book covering the fundamentals 
of economic planning may be written. Among these, the more notable ones 
might be: (1) no such book exists on the market; (2) there are several books 
on the market, but none explains the fundamentals in a comprehensive man¬ 
ner; and (3) economic planning has never been discussed within the frame¬ 
work of development planning. None of these reasons is pertinent to the aim 
of the book under review, for to dispel the confusion and myths which sur¬ 
round economic planning is one of the prime objectives of this book. I jBnd 
this to be a negative and distressing approach to the subject. As a matter of 
fact, the first chapter, which is entirely devoted to a discussion of the confu¬ 
sions and illusions of planning, appears largely irrelevant. 

A second major deficiency of the book is a very sketchy and incomplete dis¬ 
cussion of the processes of economic planning in developed countries and in 
India. For instance, in 37 short pages (Ch. 5), the author completes his dis¬ 
cussion of the basic approaches to economic planning in five countries 
(France, U.S.S.R., Yugoslavia, the Netherlands, and others); in diarp con¬ 
trast, in Planning and Economic Development^ edited by Everett Hagen, over 
350 pages are devoted to examining planning processes in nine countries. Per¬ 
haps the author’s objective is to highlight only the differences in planning pro¬ 
cesses. Sirkin does succeed in meeting that objective. 

I would now like to take issue with Sirkin regarding his definition of plan¬ 
ning. According to him, ^‘Planning is the attempt, by centralizing the manage¬ 
ment of the allocation of resouroes sufficiently, to take into account social 
costs and social benefits which would be irrelevant to the calculations of the 
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decentralized decision maker” (p. 45). This definition puts too much emphasis 
on centralization of management, and consequently excludes all the planning 
done at the private-sector level. Consistent with his definition of planning, Sir- 
kin's discussion is geared primarily to an examination of the role of govern¬ 
ment in economic planning. I consider this to be a drawback, since in many 
coimtries the contribution of private enterprise to economic planning is of 
vital importance. 

The fourth drawback of the book is its partial failure to fulfill the promise 
conveyed by the title, “Fundamentals of Economic Planning.” This title sug¬ 
gests that the author intends to lay down all the fundamentals of what plan¬ 
ning is and how economic plans are implemented, Sirkin discusses only some 
of the fundamentals of planning, and ignores almost completely the problems 
of the execution of development plans. 

Having noted some of the book's chief drawbacks, I now turn to its strong 
points. It certainly is well written. The author's style is ludd, and, although 
he does not say so, he has written the book for the interested layman who has 
had the equivalent of at least a year’s basic training in economics. 

Hie second good feature of the book is the concluding chapter. Here the 
author integrates the results of his inquiry into the principles and practices of 
planning, summarizes the conclusions he has readied, and prescribes his own 
formula of what the role of government in economic planning should be. 

Sirkin must also be commended for his thorou^ anal}^ of the functioning 
of a market system, the means for improving the functioning of markets, and 
the ways in which the inherent defects in the market mechanism could be re¬ 
moved. 

I find Chapter 3, “Planning —K Word in Search of a Meaning,” and Chap¬ 
ter 4, “Government in the Economy: Portrait with Warts,” espedally ddight- 
ful. In the former diapter, Sirkin states categorically: “Planning is not tied to 
any specific form of economic organization. It may be applied with or without 
the price mechanism, in a system of either private or public ownership of pro¬ 
ductive property; it may be centralized or decentralized; it may be partial or 
total” (p. 54), 

In Chapter 4, Sirkin attacks centralized planning. He writes: “The problem 
of dedsion making under uncertainty cannot be met by seeking certainty or 
by pretending to have found it. The methods of dealing with uncertainty are 
varied, but chief among them are techniques for maintaining flexibility and 
adjustability of decisions as circumstances imfold. In this respect central plan¬ 
ning, with its rigid schedules and overburdened administrative apparatus, is at 
a distinct disadvantage compared with the market system” (pp. 76-77). Such 
statements are to be found throughout the book. 

In my judgment, The Visible Hand could not be used as a textbook because 
it does not deal effectively with aU the basic fundamentals of economic plan¬ 
ning. Neither does the author apply planning theories to planning practices. 
But it is a deli^tfully written book which could be used as a supplement to a 
solid textbook on planning at the undergraduate level. 

SmMlTTRA 

Oakland VfU’oersity 

Rochester, Michigan 
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Business Fluctuations 

Cyclical Fluctuations in the Exports of the United States Since 1879. By Ilse 
Mintz. NBER Studies in Business Cydes, No. IS. New York: Columbia 
University Press, 1967. Pp. xx, 332. $10.00. 

With this volrune the National Bureau of Economic Research not only fills 
a ga^ in our knowledge of the cyclical bdiavior of GNP components but also 
provides a factual answer to an important question that has been discussed for 
some time by theorists and polity makers as well as in the press, namely, 
whether a country’s exports are stimulated by recession or by prosperity in 
the domestic economy. Indeed, before the question of the influence of domes¬ 
tic business conditions on exports had been raised it mi^t not have appeared 
promising to analyze eqiorts by the NBER method, imder which cyclical 
phases, amplitudes, and turning points of the time series to be analyzed are 
compared with the corresponding characteristics of cydes in domestic eco¬ 
nomic activity in general (reference cydes). It mi^t have been supposed that 
exports are duefly affected by business conditions abroad, that—^in the United 
States—^their influence on general economic activity is small, and that a statis¬ 
tical juxtaposition of export fluctuations and reference cyde movements is for 
these reasons unrewarding. The attempt to test the rival hypotheses, the tradi¬ 
tional view that exports move inversely to the domestic cyde or the expan¬ 
sionist notion that they move in the same direction as domestic activity, pro¬ 
vides thus at the same time the justification for undertaking this study and its 
focal point 

After a discussion of the two hypotheses and of the data and methods, Dr. 
Mintz analyzes the degree of instability of values, volumes, and prices of total 
U.S. e^rts and four components: finished manufactures, semi-manufactures, 
crude materials, and foods. World War I divides the period into two subpe¬ 
riods, from the second of which not only war years but also the depression of 
the ’thirties was omitted for most anal 3 dical purposes of the study. An inter¬ 
esting finding of this section is that, contrary to traditional views, fluctuations 
in the quantity of nonmanufactur^ exports, just as those of manufactures, 
by far exceed^ the corresponding price fluctuations, and that quantities and 
values of nonmanufactures were much less stable thmi those of manufactures. 

In the main part of the study, movements in U.S. exports and their compo¬ 
nents are compared with changes in world imports (excluding U.S. imports), 
as rq)resenting external demand, and with changes in domestic economic ac¬ 
tivity. As eqiected, a large part of the variation in U.S. exports is explained 
by the world import cycle, Aough there are interesting differences in the ap¬ 
parent dependence of quantities and prices of various commodity classes on 
world demand. The assessment of the separate effect, after allowance for the 
influence of world demand, of variations in domestic activity on U.S. exports 
is made difficult by the fact that world imports are to some exteit correlated 
with the U.S. buaness situation. Pursuing this question with the paingtalring 
care which we have come to expect from studies issued by the NBER, the 
author comes to the rather firmly ^pressed conclusion that, given the levd of 
world demand, domestic prosperity has not, in any pronounced way, either in- 
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creased or reduced total export quantities or values, nor has domestic reces¬ 
sion either retarded or advanced the growth of exports. Manufactured exports 
clearly moved with, rather than against, the U.S. cycle and, although export 
quantities of other commodity classes varied inversely to the domestic cycle, 
lie effect of this on export values was to some extent offset by price move¬ 
ments which were in sympathy with the domestic business situation. The pol¬ 
icy conclusion from these findings is that “repression of home demand thus 
would not, on the basis of historical experience, appear to be a promising 
route for achieving a rise in the total value of U.S. exports” (p. 279). 

This is, of course, a rather important conclusion, even if it were to apply 
only to the United States where domestic business activity has a more pro¬ 
nounced effect on world demand than is the case for any other country. Be¬ 
cause of its importance, one would like to see this result checked by more con¬ 
ventional econometric techniques which would furnish us with the appropriate 
measures of reliability and point to problem areas such as the degree of multi¬ 
colinearity between indicators of domestic business activity and world de¬ 
mand. The NBER method is not well suited to the kind of multivariate analy¬ 
sis required in this case and, although it has been carried as far as it will go, it 
leaves important aspects of the problem to further research. There can be no 
doubt, however, that Dr. Mintz has made an impressive pioneering contribu¬ 
tion toward the solution of an important practical question. 

Rudolf R. Rhomberg 

International Monetary Fund 

Money, Credit, and Banking; Monetary Policy; 

Consumer Finance; Mortgage Credit 

Critical Essays in Monetary Theory. By J. R. Hicks. Oxford: Oxford Univer¬ 
sity Press, 1967. Pp. xi, 219. $6.00. 

The essays which Professor Hicks presents in this book fall into three major 
categories: (1) the two reprinted—and by now classical—^papers of the 1930s 
on “A Suggestion for Simplifying the Theory of Money” and “Mr. Keynes 
and the Classics’ (2) new or partly revised essays of the last ten years 
dealing with the same problems as th^e two papers; and (3) three new essays 
in the realm of the history of monetary doctrine, dealing respectively with 
Thornton’s Paper Credit^ Keynes’s Treatise^ and Hayek’s Prices and Produc¬ 
tion. It is only with the essays in the first two categories that this review will 
be concerned. 

“Mr. Keynes and the ‘Qassics’ ” most justifiably continues to be required 
reading for all economic students. Its basic message—^which it shares with the 
interpretative essays of Lange and Reddaway, published about the same time 
—^is that the Ke 3 mesian system should be viewed as a specific instance of a 
general-equilibrium model. The influence and fruitfulness of this approach is 
adequately attested by the whole development of Keynesian models in the 
years after the General Theory. A second aspect of this essay, however, seems 
to me less justified; namely, its emphasis on the “liquidi^ trap” as the distin¬ 
guishing feature of Ke 3 mes’s theory of unemplo 3 nnent. 
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The nature of Ke 3 mesian economics is also the subject of a 1957 paper, here 
reprinted (with some changes) as ‘^The ‘Classics’ Again.” In this paper Hicks 
deals instructively with the different assumptions about price flexibility made 
by Keynes and ihe classics. He recognizes that unemplo 3 anent can exist not 
only because of the liquidity trap, but because “saving and investment may 
themselves be insensitive to changes in the interest rate” (p. 154). But he 
fails to take the further step of explicitly interpreting this unemplo3mQent in 
terms of a t&equilibrium system. 

I would also take exception to some of Hicks’s obiter dicta on doctrinal 
questions. Thus I cannot find support in the literature for his contention that 
classical economists “disliked” recognizing even the temporary effect of a 
monetary expansion on the rate of interest, and that the recognition of this 
effect declined after 1850 (p. ISO). Similarly, it is not correct to identify the 
classical and neoclassical discussion of this temporary effect with their discus¬ 
sions of the permanent effect on the interest rate of “forced savings.” 

Hicks’s “Suggestion for Simplifying the Theory of Money” (1935) has 
worn even better with time. Though explicitly drawing on Lavington and 
Ke 3 mes of the Treatise, it still stands as one of the earliest systematic presen¬ 
tations of the modem portfolio approach to the theory of money—a presenta¬ 
tion which can continue to be read with profit by every student of monetary 
theory. The influence on the demand for money of 3 delds of alternative assets, 
costs of making an investment, uncertainty of yields—^as well as an embryonic 
discussion of “increased dispersion [as a measure of] imcertainty” (p. 
69)—are all there. 

A far more formal and systematic analysis of the problem of choice under 
uncertainty is presented in the essay on “The Pure Theory of Portfolio Selec¬ 
tion,” which is a revision of the 1962 Economic Journal paper on “Liquidity.” 
One feature which continues to mar this paper even in its revised form 
(thou^ much less so the leading essay of the book; see p. 19, footnote 1) are 
the inadequate references to the work of Markowitz and Tobin. Hicks implic- 
ifly criticizes the work of these two writers on the valid grounds that the ra¬ 
tionalization of the mean-vanance criterion on the basis of maximizing ex¬ 
pected utility with a quadratic function leads to “a very special kind of in¬ 
difference map” (p. 115). But surely the way out of this difficulty is not to 
arbitrarily posit a mean-variance criterion (or even a mean-variance-skewness 
criterion) without any theoretical xmderpinning whatsoever.^ 

Hicks s analysis of portfoho selection provides part of the background of 
the leading essay on “The Two Triads,” which comprises more than a fourth 
of the book. This essay represents a revision and extension of a series of lec¬ 
tures presented at the London School of Economics in 1966, and is here 
published for the first time. Its main concern is the relationship between the 
traditional dassificatory “triad” of money as a unit of account, medium of ex¬ 
change, and store of value, on the one hand, and the Keynesian “triad” of 
transactions, precautionary, and speculative balances, on the other. There are 

"For a wnstru^ve approach to these as wril as other problems, see the forthcoming 
papa hy Giora Hanoch and Chaim Levy on **The Efficiency Analysis of Choices InvS^ 
mg Risk. 
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several points in this essay at which I find the argument fuzzy (e.g., pp. 
8-10). Nor can I agree with Hicks’s contention that the “transaction demand” 
does not represent a “voluntary” demand, but “is the money that is needed to 
circulate a certain volume of goods, at a particular level of prices” (pp. 15 
and 16, italics added). Surely history has shown that, for example, the 
amount so “needed” (in real terms) in hyperinflation is much smaller than in 
periods of stable prices; and Cagan has ^own us that this difference can in 
many cases be explained in terms of a voluntary decision based on the cost of 
holding money balances as measured by the rate of increase of the price level. 
And surely the money substitutes which Hicks himself describes will also in¬ 
fluence the amount of money held for transactions balances. 

Furthermore, even if utility theory is not appropriate for analyzing the 
transaction demand for money, this does not mean that the concept of “volun¬ 
taries” is inappropriate. For we should then develop a production-theory (e.g., 
an inventory-theory) approach to the transactions demand, which would also 
imply that the individual is making decisions based on comparisons at the 
margin with the rate of interest and other economic variables. 

Hicks also discusses the real-balance effect, which he identifies with his “li¬ 
quidity pressure” effect (pp. 51-52). He claims that this effect can operate to 
restrict current demand for goods and services, but not to stimulate it. 
Though there are good reasons to doubt the efficacy of the real-balance as an 
anti-deflationary device (the weakness of the effect, the adverse expectations 
it generates, and the like), I do not think we advance our understanding of 
the relevant issues by arbitrarily assuming that individuals have a “kink” in 
their behavior curves which makes them react actively to decreases in their 
real cash balances, and passively to increases. 

Hicks identifies Ke 3 naes’s speculative demand for money with the Marko- 
witz-Tobin risk-aversion demand, and provides an instructive graphical analy¬ 
sis of this demand (pp. 19-28). The precautionary demand he identifies with 
that generated by the uncertainty of the timing of payments and receipts (p. 
34). Tobin himself, however, identified Keynes’s speculative demand with 
“bearishness” about future bond prices® (as Hicks himself does at other points 
—e.g., pp. 44-45); the risk-aversion demand, as Johnson has emphasiz^,® is 
more properly identified with the precautionary demand. 

In any event, Hicks’s conclusion on the “Two Triads” is the not surprising 
one that the speculative and precautionary motives are associated with money 
as a store of value, whereas “the transactions requirement . . . arises out of 
the functions of means of payment and measure of value” (p. 37). EEcks also 
connects his speculative demand with money as a “measure of value”—by 
which he means that there is certainty about its value: that is, “some confi¬ 
dence (some minimal confidence) in price stability” (p. 28). But this is surely 
not a necessary condition. For as lEcks himself recognizes (ibid.)^ money 
could be held as a component of an optimally composed portfolio even if its 
future value (in terms of purchasing power) is xmcertaiiL 

* '‘Liquidity Preference as Behavior Towards Risk,*' Rrv, Ecan, StwL, Feb. 1958, 25, 70, 
85. 

* “The General Theory After Twenty-Five Years,” Am. Ecott. Rev., Proc., May 1961, 
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For these and other reasons, I feel that Hicks would have done better to 
present his interesting discussion of the demand for money without straining 
to place it within a framework of relationships between “Two Triads.” I also 
feel (4ough this is quite a different, and obvious, point) that in view of the 
attention which Hicks devotes to classificatory systems, he might well have 
emphasized that no matter what the system, it is impossible to separate total 
money holdings into physically distinct component parts—and that at the 
margin each unit of money is held for all the reasons simultaneously that one 
holds money balances. 

Don Patinkin 

Hebrew University oj Jerusalem 


Moneyj Wealth, and Economic Theory. By Boms P. Pesek and Thomas R. 

Saving. New York: MacMillan; London: ColEer-MacMiUan, 1967. Pp. 

XV, 448. $9.95. 

This book is about “Wealth” and all the wondrous things one can do with it 
once its theoretical significance is fully appreciated. I submit that a better 
title for Messrs. Pesek’s and Saving’s (hereinafter referred to as P&S) book 
would have been The Apotheosis oj Wealth. For example, Part I, consisting of 
two chapters, is titled “The Origins of the Wealth Effect.” Part H, “Money 
and Wealth,” has seven chapters and together with Part I makes up roughly 
two-thirds of the entire book. This review will concentrate on this major part 
of the book for the additional reason that it also forms the theoretical basis 
for their more recent money textbook The Fotmdations oj Money and Bank- 
ing (New York, 1968). The remaining third of the book covers such topics as 
nonmonetary wealth, wealth and consumer behavior, and wealth in macroeco¬ 
nomic analysis. These are simply the logical extension of the arguments devel¬ 
oped in Part II. 

In Keynesian theory, as we all know, money affects income indirectly 
through the rate of interest, whereas in Friedmanian theory money has a di¬ 
rect impact throu^ the w^th effect. The issue at stake, which P&S must 
resolve, is whether a change in the money supply leads to a change in net 
wealth, i.e., whether money supply ch an ges have a wealth effect at all. It is, of 
course, important that this be answered in the affirmative since, if not, there 
would be no point in continuing the book. It must be stressed, however, that 
the wealth effect in P&S is not a matter of empirical existence. To put matters 
bluntly, what P&S are about is a theoretical structure in which the wealth 
effect is crucial. In short, what we have is a wealth model whose empirical 
usefulness or applicability is largdy beside the point. Simply put, the prob¬ 
lem is that money has long been regarded as an asset for holders and a debt 
for i^uers, and clearly the two must balance each other out in the aggregate. 
If this is so, then a monqr supply change would leave net wealth unchanged. 
P&S are very explicit on this matter (p. 42): 

We think that the view that money is an asset that is offset by a debt of 
the same magmtude has been accepted too readily. We intend to show that 
money is a part of net wealth and that the current view of money as an 
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asset of the omier that is offset by a debt, of equal magnitude, of the issuer 
is erroneous. 

Then for 200 pages we are treated to a turgid one step at a time analysis of 
a model which proves what it initially set out to prove. But this is not a diffi¬ 
cult thing to do in pure theory provided that one makes all the necessary, and 
hopefully minimum, assumptions. F&S begin by analyzing the case where 
commodity money is introduced into what had been a purely barter economy. 
The use of commodity money leads to an increase not only in consumption 
itself but to leisure as well. If, as P&S mq>ect, part of this increased Idsure is 
used to inaease the stock of capital, then clearly the introduction of commod¬ 
ity mon^ has led to an increase in wealth, and insofar as any increase in 
commodity money saves time in barter transactions, there will be a further 
addition to net wealth. It is as simple as all that The value of commodity 
money itself is a part of the community’s wealth “because it yields a positive 
income stream to the users of it which is not offset by a negative income 
stream to the nonusers” (p. 48, original italics). For this reason, it is not a 
debt and must be included as part of a society’s wealth. Finally, the producers 
of commodity money have no obligation for their end product once it has 
been sold, i.e., their liability for commodity money is nonexistent. For ex¬ 
ample, suppose refrigerators (to use their illustration) were the commodity 
money employed. The services of refiigerator-monQr are twofold: refrigera¬ 
tion, and time saved in barter transactions. If the producers of refrigerators 
double their ouq)ut, then the money supply has also doubled. Yet, since aU 
sales are final, there has been an increase in net wealth with no increase in 
corresponding debt Or, to put it in the words of F&S, “... since it is a wealth 
for the owner and it is not a debt of dther the producer or society, money 
must be net wealth.” 

There would be something innocently disarming about P&S’s argum^t if it 
weren’t so conveniently forced and if it weren’t so totally irrelevant to the ac¬ 
tual world we live in. But then again, this is only the first step. The argument 
is next extended to include the case of fiat money. “Net wealth under fiat 
money increases even more since monopoly production of [fiat] money will uti¬ 
lize fewer resources than would be utilized under competitive conditions, [and] 
thus the community has more resources available for the production of non¬ 
money capital goods ...” (p. 73). We are told, furthermore, that this is one 
instance where monopoly is preferable over competition because the monopo¬ 
listic producer (private or governmental) will be able to choose “a lower value 
and lower production costs than one produced by a competitive monty indus¬ 
try.” Ergo, more resources are left over for other uses with the net result that 
wealth is further increased. And as if this reasoning were not enough, P&S 
dinch the argument as follows (p. 74): 

Suppose that the money commodity has some other use and that someone, 
again, replaces this conunodity with fiat money. As far as the services of 
money are concerned, the community is getting no less income than before, 
and it is now able to rechannel the monty commodity that has some other 
use to this use: it must be better off. 
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I fail to grasp this last point. Suppose the original commodity money were 
refrigerator-money. Surely, as commodity money, refrigerators continue to 
provide refrigeration—or are refrigerators as commodity money never plugged 
in? If, however, the commodity money were tobacco, then, in the exclusive 
sense of the alternation, it could provide either smoke or serve as a medium of 
exchange, but never both simultaneously. In this case, unlike the case of re¬ 
frigerator-money, the switch to fiat money would result in an increase in the 
wealth of the community. In short, it all depends on the commodity money 
employed. But this is all very silly and we should get on with the argument. 

So far, P&S have made their case for an increase in net wealth in terms of a 
society which has switched from barter to commodity to fiat money, i.e., pri¬ 
marily in terms of the resources freed and thus applied to the creation of non¬ 
monetary (real?) wealth. But what about the case of bank-created monqr? 
James Tobin, the oft-quoted bete noire of P&S, is once again set up as the 
straw man of their anal 3 rsis. Tobin’s view is that bankers, unlike governments, 
“cannot create means of pa 3 mient to finance their own purchases of goods and 
services . . . [because] bank-created ‘money’ is a liability, which must be 
matched on the other side of the balance sheet.” This would seem to be a 
reasonable position to take, but P&S are intent to show, as they must if their 
theory is to have any current application, that bank-created money must be 
counted as part of a society’s net wealth. Apparently the argument could be 
applied, mutatis mutandis^ to show that bank-created money as a substitute 
for commodity money would result in an increase in a community’s net wealth, 
as was found to be the case by P&S in the switch from commodity to fiat 
money. But the switch from fiat money to primarily bank-created money 
comes up against the old asset-liability problem. Clearly, thi«; distinction must 
be done away with. 

The solution is simple. If one denies that bank-created money is a liability 
for the issuer, then all one has left is an assetl And voUh, one has arrived at 
one’s long-sou^t destination with dispatch. P&S show a great deal of imagina¬ 
tion in attacking Tobin’s position. They assume, first, that the only mon^ in 
circulation is fiat money, which is issued by the government acting as a monop¬ 
olist. Next, they assume that the government “allows certain firms to enter into 
the production and sale of a substitute for dominant [fiat] money” under two 
preordained conditions: (1) that “convertibility into dominant money on the 
demand of a private money holder is guaranteed at a fixed exchange rate, [e.g.], 
at a one-to-one rate,” and (2) “that private money producers are prohibited by 
the government from stimulating demand by bribing their customers: they are 
forbidden to pay interest to the holders of bank money” (p. 80). In addition to 
this instant repurchase clause and the prohibition of interest rates, P&S look 
t^)on banks as firms producing a final product which, once “sold,” absolves them 
of all further responsibility, i.e., “all sales final.” Applying the principle of 
caveat emptor to the b ankin g industry is extraordinarily convenient for what 
P&S want to prove, since if all sales are final “the money sold cannot be a debt 
of [the banks] and therefore [surprise!] the money must be net wealth,” or, 
more specifically, 6.w = Mp/P where w = wealth, Mp is the private money 
produced by banks, and P is the price level, assuming the resource cost of Mp 
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is zero. Of course, banks 'will not proceed, merrily, to produce an unlimited 
amount of money. There exists some finite output under the assumption that fiat 
money and bank-created money are not perfect substitutes. Given the instant 
repurchase clause and the prohibition of interest rates, there exists some pro¬ 
portion of fiat to bank-created money which will make consumers indifferent at 
the margin—^which conveniently places a limit on the amount of private money 
that can be sold. From here on in, the argument gets more complex as the role 
of inventories of fiat money and a budgetary constraint are introduced, with the 
liabilities of nonbank financial intermediaries (including the time deposits of 
commercial banks) excluded from the definition of money since the asset-liabil¬ 
ity problem can not be resolved. 

There is one remaining matter which must be confronted. If banks ‘‘sell’’ 
their product on a “sales final” basis, what do the consumers use to “pay” for 
their demand deposits The consumers can pay for them in cash (primary de¬ 
posits), i.e., with fiat money, or they can purchase them on the installment 
plan, i.e., by pledging and thereby giving the banks a financial asset, namely, 
some finite claim on the consumer’s income stream. 

This is all very fanciful and P&S admit that these special contractual ar¬ 
rangements “are not t 3 rpical in the case of transactions involving nonmonetary 
wealth,” but then they do have the virtue (as far as P&S are concerned) of 
exploding Tobin’s arguments. 

I can’t help feeling that the gargantuan efforts of P&S represent a high 
level of analytic ability gone wrong. Their book stands as a monument to the 
futility of logical s 3 rstems in vacuo. Most of all, they lack a sense of relevance. 
They are intent on playing games, i.e., what do we have to assume in order to 
reach a certain conclusion regardless of whether we do ■violence to things as 
they are. 

By now, we have reached page 254 of P&S’s book. The remaining 156 
pages (excluding the summary and conclusion) are extensions of the argu¬ 
ments ^eady reviewed. There is little point in extending this review any fur¬ 
ther. The reader has had a good taste of the product and he is left to his own 
defenses and the peculiarities of his utility function. 

Stephen W. Rousseas 

New York Ufdversity 

The Theory of Interest. By Friedrich A. Lutz. 2nd ed., transl, by C. Wittich. 

Dordrecht: D. Reidel Pub. Co.; Chicago: Aldine Pub. Co., distrib., 1968. 

Pp. ix, 336. $13.75. 

This book is primarily a survey of the past development of the theory of 
interest since the latter part of the nineteenth century and of the present state 
of the art. The book is divided into five parts. First come critical discussions 
of the neoclassical theories of interest, with the stationary economy imder- 
taken in the first part, whereas the “progressive economy,” that is, flbe econ¬ 
omy with net savings and investment is examined in the second part The au¬ 
thor discusses in these two parts the stationary state theories of Bohm Ba- 
werk, Wicksell, Akerman, and Hayek and the “progressive state” theories of 
Walras, Irving Fisher, and Knight. 
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The third part of the book discusses interest rate theories in which mone¬ 
tary influences are dominant. Here we m£diily find the theories of Keynes and 
his contemporaries and post-Ke 3 mesian theories in which liquidity factors par¬ 
ticipate in interest determination. 

The fourth part ends the historical surveys with a discussion of theories of 
the term structure of interest rates—^including, naturally, analysis of the role 
of expectation and uncertainty. 

Finally, the fifth part of the book presents the author’s own theory of inter¬ 
est determination. He starts with some partial equilibrium theories incorpora¬ 
ting mainly liquidity and monetary factors. He discusses ‘‘The Market for 
Money and Capital: Only One Rate of Interest,” and then he extends the 
theory to “The Market for Money and Capital: Several Interest Rates.” The 
first part includes mainly liquidity and uncertainty considerations while the 
second part includes discussions of the demand for capital generated or de¬ 
rived through the productivity of capital. The second part also deals with the 
author’s theory of term structure of interest rates. The following discussions 
introduce the banking system and its impact on long- and short-term interest 
rates through factors like reserves and bank liquidity. In the last chapter, the 
author presents a general equilibrium model for interest determination. It is 
essentially a two-sector model, that is, a consumption and capital good sector 
each with its own production function, with the monetary side of the economy 
incorporated into the model. It is an attempt to synthesize the monetary theo¬ 
ries on the one hand, with the neodassick theory on the other hand. The 
theory is static, dealing with the determination of the interest rate at a point 
of time. 

Both in its discussions of economic doctrines and in its development of new 
ideas, the book is a very valuable contribution to the existing literature on 
interest rate theory. Some of the neodassical theories discussed are not acces¬ 
sible to the English reading audience. Furthermore, an analytical discussion 
which emphasizes doctrinal developments from one economist to the other, 
leads to a higher total than the summation of individual parts. Understand¬ 
ably, however, the selection of topics out of a field as wide as the theory of 
interest, and the wei^ts assigned to various considerations, are to a large de¬ 
gree a matter of taste; and on occasion, I would have preferred some change 
of emphasis. Thus, the contribution of Lange on the role of the interest rate 
would, it seems to me, deserve some mention, whereas the discussions of 
Hayek and Knight mi^t have been shortened. In spite of the heated contro¬ 
versies between the latter in the 1920s and 1930s, and their impact on their 
contemporaries, I believe that Wicksell and Lange are more significant as 
stepping stones on the road to our present thinking. It would also seem to me 
that the book is not entirely well balanced in its discussion of more recent 
developments and especially neglects the analyses of capital accumulation and 
growth developed since the late ’fifties, to which the whole subject of interest 
rates must be intimately connected. 

The author’s own model contains just one capital good, and as such is open 
to many of the criticisms the author has raised in his evaluations of Wicksell 
and others. Thus, either the unrealistic assumption of one capital good is 
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made or that one thinks in terms of weighted aggregates but then the weights 
include the interest factor so that cyclical reasoning is involved. The theory, 
as has been mentioned, is static, and completely ignores the time element and 
dynamic forces like labor force growth or capital accumulation. The modd is 
in line with the integration of Patinkin, induding the real and monetary sec¬ 
tors and the determination of interest by the interactions of the two. The at¬ 
tempt to integrate real and monetary theories is welcome; it would seem 
to me that the author’s model is a good starting point for further investiga¬ 
tions aimed at this integration. 

In conclusion, this volume fills a gap in the literature of interest rate theo¬ 
ries, and should render useful service to students of this field. 

David Levhasi 

National Bureau of Economic Research 

The Foundations of Money and Banking. By Boms P. Pesek and Thomas R. 
Saving. New York: The MacMillan Co.; London: Collier-MacMillan 
Ltd., 1968. Pp. xxvii, 52S. $8.95. 

Pesek and Savings’s (P & S’s) money and banking text is unquestionably 
the best I’ve ever read. It is not another version of the standard text but a 
fresh, new approach. The book depends importantly on their recent treatise 
Moneyi Wealth, and Economic Theory where they applied economic analysis 
to explain what money is, what it does, how much people want, how much is 
produced, and what are the resulting consequences for the economy. The text 
is concise, interesting, and clearly written. It covers not just economic theory 
but includes a good exposition of American money and banking institutions 
and a short but adequate history of their development. The gap between mon¬ 
etary economics of the journals and textbooks has been widening ever so 
much; P & S have narrowed the gap. 

The book is arranged into nine parts: (1) Introduction, (2) Trade and 
Credit: Some Fundamentals, (3) Theory of Money, (4) American Money In¬ 
dustry, (S) The Credit Market, (6) Monetary Theory and Policy, (7) Brief 
History of Money and Banking in the U.S., (8) International Monet^ Rela¬ 
tions, and (9) Summary. It includes lists of interesting questions and prob¬ 
lems and a selective bibliography at the end of each of the quite short chap¬ 
ters. 

Despite these very favorable comments, the text has some serious shortcom¬ 
ings. P & S are wrong with respect to banks being money producing agencies 
rather than issuers of their own liabilities. They are wrong in interpretating 
the competitive struggle for savings deposits. They largely ignore the micro- 
economic analysis of the demand for particular money services and equally 
the application of that kind of analysis to the supply of money. 

The authors argue that deposits are assets to holders but not liabilities to 
banks. Producing deposits and selling them on credit adds to a bank’s earning 
assets and correspondingly to its net worth, and not to liabilities, according to 
their argument. Demand deposits allegedly are not liabilities to banks because 
they don’t require interest pa 3 nnents. 

The flaw in this argument is that banks, unlike the government, are legally 



1444 


IBE AMERICAN ECONOMIC REVIEW 


bound to repay depositors. F & S term this a repurchase clause in a bank’s 
sale of deposits. It requires banks to remain solvent by keeping relatively 
short-term assets denominated in mon^ and not using ^ proceeds of sales 
but only the income. But banks are precisely like other debtors in this respect. 
They must be prepared to repay under prescribed terms or face the conse¬ 
quences. P & S put it very well themselves: 

.. . The solvency requirement under whidi commercial banks operate is 
not an independent restriction, additional to the repurchase clause, but 
merely one implication of it. Notice that this means, in contrast wi& other 
sellers of goods, that the banker must not consTune the proceeds realized 
from his of bank money. All he is able to do is to enjoy the income 
(net of the cost of running a bank) these proceeds yidd (p. 73). 

Since banks are unlike other sellers of products, it is reasonable to class them 
as what they are like, namely issuers of liabilities that promise to repay gov¬ 
ernment-issued monqr. 

P & S put great emphasis on the nonliability nature of demand deposits, 
presumably to make the wealth effect just that much stronger. They are 
ri^t in arguing that banks provide valuable services. Banks have an asso¬ 
ciated net worth that is indubitably part of national wealth. But so is every¬ 
one’s. Of course, money must be kept artificially scarce where costs of produc¬ 
ing it are negli^ble. The constraint of reserve requirements and limited issue 
of govenment money (and government debt) does limit deposits but it does 
not permit banks to pocket monopoly profits. Where large numbers of banks 
compete individual banks would continue to increase the value of services to 
consumers (implidt interest) and thereby costs until more than normal profits 
were el i min ated. Banks are no different than other enterprises in this respect. 
P & S have gone too far by induding demand deposits as part of the ngfinri ai 
w^th simply because banks don’t pay interest on demand deposits. One im¬ 
plication of their proposition is that removal of the demand deposits interest 
ban would reduce national wealth, reduce plarmed spending and the price 
level. A counter argument is that permission to pay interest on dsnianH depos¬ 
its would remove an artifidal constraint on h anks , increase the value of their 
services and the community’s wealth. Banks could issue additional deposits 
for a given setting of policy instruments. Both the increase in money and in 
wealth would induce price inflation. According to P & S the prohibition of 
interest on demand deposits in the 1930s would have increased wealth and 
had an important inflationary effect. Maybe so, but I doubt it! It does not 
seem r^nable, particularly in an elementary text, to have placed so much 
emphasis on such unconventional wisdom. 

Two a^ects of P & _S’s discussion of competition for savings are hard to 
accept. First, P & S initially add the outright amount of required and working 
reserves to^ operating costs per period to find the total production cost of de¬ 
posits. This is a stock-^w error. Subsequently the expression is properly 
transformed by calculating the present value of operating costs and aHdino 
ftem to the stock of reserves. Why wasn’t the cost of reserves expressed ^ 
flow mitiafly or at least indicated as an error? Second, P & S can be chal- 
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lenged because their argument fails to take account of the setting -within 
which the competition for savings occurs. Wealth holders adjust their portfo¬ 
lios to the available services and prices of assets. A disturbance of that equi¬ 
librium by a changed demand for the time deposit obligations of a particular 
bank would cause repercussions throughout the economy until wealth got re¬ 
distributed to satisfy the new preferences and expectations. Those institutions 
that provide services most cheaply would get the business in the long run. Un¬ 
profitability of time deposits in the diort run has often been argued as in P & 
S on the asstimption that the stock of government issued money is constant 
The consequences for the profitability of time deposits in the short run are far 
different if the Federal Reserve were to supply sufficient reserves to permit 
banks to support time deposit growth in addition to demand deposits. The 
Federal Reserve does just this when it holds interest rates at particular target 
levels in the face of changes in demands for particular financi^ assets or when 
it takes account of the implications for aggregate demand of a shift away from 
money holdings, i.e., when the Federal Reserve changes the reserve base 
enough to permit the equilibrium wealth distribution to be established without 
price level adjustments. 

Let me conclude on the note that the book is really very good and is well 
worth serious consideration as a textbook for students who understand some 
principles of economics. One can quarrel on a substantive basis with some 
parts of the book, but only because the book has substance. 

William G. Dewald 

TAe Ohio State University 

An Introduction to the Theory of Finance. By Basil J. Moore. New York: 
The Free Press; London: Collier-MacMillan, 1968. Pp. x, 299. $5,95; 
paper, $2.95. 

Students who attempt to master recent developments in the theory of 
finance have to read throu^ a series of original contributions by Metzler, Pa- 
tinkin, Gurley and Shaw, Markowitz and Tobin et al. The complexity and so¬ 
phistication of the work, however, oftoi require them to rely heavily on skill¬ 
ful exposition by a competent instructor of the original work. In this book, the 
author skillfully puts together these contributions in a broad context of the 
theory of financial management, so that students can easily comprehend them. 
This book, therefore, is well designed as a text for the first-year graduate 
course or for an advanced undergraduate course in monetary theory or in the 
theory of business finance. 

After a brief sketch of financial thou^t in Qiapter 1, the book presents the 
theory of asset choice under imcertainty in Chapter 2, including the concepts 
of “efficient portfolio’^ opportunity curve and the indifference curve between 
the expected return and risk. Chapter 3 develops the theory of a consumption 
function based on the permanent income and the life-Qrde hypotheses and the 
theory of business investment, both of whidh are dosely tied to the portfolio 
analysis in the preceding chapter. In Chapter 4, the functions of the capital 
market are described in terms of interm^ation and asset mutation effects. 
Here Moore gives the reasons for finanrial innovations, the distinction be- 
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tween direct and indirect finance, the role of the financial market in the allo¬ 
cation of resources, and economic growth and stability. Chapter 5 takes up a 
general equilibrium analysis of asset prices by utilizing the theoretical tools 
advanced in prior chapters. The temporal versus full equilibrium, the speed of 
adjustment between the desired and actual stocks and the term structure 
theory all find a place in this chapter. While Chapter 6 explains the behavior 
of commercial banks in terms of portfolio management under uncertainty, 
Chapter 7 demonstrates the similarity and the difference between bank and 
nonbank intermediation and goes on to discuss the equilibrium volume of such 
intermediation with or without government regulation. In Chapter 8 the book 
culminates with what it ultimately wants to bring out, namely, the effects of 
monetary changes on real economic variables in boA static and dynaimc 
frameworks. Following in Chapter 9 are the theoretical analyses of alternative 
monetary instruments and policy techniques in pursuing economic objectives. 
The book closes with a special topic on equity finance in the final chapter. 

In the preface the author asserts that most introductory texts in the eco¬ 
nomics of money and banking are too long on money and banking and too 
short on economics. The basic objective of the book, therefore, is to present 
an analytical framework with which the financial and real behavior of the 
economy can be analyzed. The author largely succeeds in this objective. 
Throughout the book, he introduces recent theoretical tools and analj^cal 
diagrams (some of which have not yet been incorporated into other text¬ 
books) for ti^tening the whole structure of the book into a xmified theoreti¬ 
cal framework. To mention a few highlights in the book, it contains an unam¬ 
biguous discussion of asset management under uncertainty; a simple but ludd 
explanation of recent consumption function theories and their implications for 
asset management; a dear treatment of the portfolio as well as the wealth 
effect; a competent presentation of bank versus nonbank intermediation and 
even an analysis of dtemative monetary controls with the “inside” and “out¬ 
side” money distinction. Although the book is theoretically oriented, it occa¬ 
sionally throws light on such policy issues as regulations on bank deposit rate 
(p. 257) and the effects of nonbank intermediation (pp. 205-10). This un¬ 
doubtedly helps students to understand how one can draw policy implications 
from the theoretical analysis in monetary economics. 

Althou^ the book is well written, the readers should exercise caution. The 
author presents arguments and condusions of many different writers without 
many references, even though some are listed at the end of each chapter. Also, 
the author here and there carries forward his own arguments and condusions 
without explidtly introducing the assumptions involved. For example, he at¬ 
tempts to show that with inside money only, even a laissez-faire banking sys~ 
tem determines the equilibrium nominal quantity of money (p. 195). The au¬ 
thor, however, fails to mention that this conclusion holds true only in partial 
anal 5 rsis rather than in general equilibrium analysis. In another place, he pro¬ 
poses to show non-neutrality of money under neo-dassical and Keynesian 
worlds with static assumptions (p. 219). But he proves the proposition by ar¬ 
guing that cha n ges in the money stock (unfortunately not distinguishing in¬ 
side-outside money) will bring about a shift in the composition of output and 
the path of capital formation and hence will result in a shift in the Tnnr ginal 
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efficiency of capital (pp. 224-25). Tbis is a dynamic rather than a static theo¬ 
retical argument Such weaknesses on occasion, however, are not crucial de¬ 
fects. A competent instructor can easily supplement them wherever necessary. 

In general, this book is a well-organized and scholarly-written book that 
students in monetary economics should find stimulating. The fluent literacy 
ru nn i n g through the book may guide independent readers in grasping recent 
developments in monetary theory and policy. 

Tong Hun Lee 

The University of Wisconsm-MUwaukee 


Public Finance; Fiscal Policy 

The Taxation of Personal Wealth, By Alan A. Tait. Urbana: University of 
Illinois Press, 1967. Pp. 238. $7.50. 

Alan A. Tait (Dublin University) sets himself the task of establishing a far 
more important role for wealth taxation in the fiscal system of the contempo¬ 
rary state than such levies have an 3 rwhere attained in modem times. While the 
evidence of history suggests the task is Herculean, Professor Tait is undis¬ 
mayed by the obstacles of analysis and technical complexity and genially pro¬ 
ceeds to build a case for a three-part tax system, induding an income tax, a 
pay-as-you-accumulate tax (PA.Y.A.) and a lifetime tax, on the shifthag 
sands of equity and sodal-political criteria. 

Tait asserts early on in his text that the normative case for redistribution of 
wealth by wealth taxation cannot be made by economic analysis, and this 
reader, for one, is abundantly satisfied that he has proved the point. Tait ticks 
oS a number of the standard arguments concerning the occasion for altering 
the distribution of wealth on so-called sodoeconomic and political grounds, 
but condudes that they are useful only if one begins with preconceptions of a 
desirable state of affairs. On the other hand, he casts up an argument for 
wealth taxation, rather than wealth redistribution, on equity grounds, main¬ 
taining that if the equity rule of like taxation of individuals in like circum¬ 
stances and differentiated taxation of individuals in unlike circumstances, 
properly weighting the differences, is to be observed, then income taxation 
must be substantially supplemented by wealth taxation, since income alone 
does not adequately measure similarity or difference in circumstance. This in¬ 
adequacy, of course, has often been noted by both friend and foe of income 
taxation, but it does not follow that wealth taxation is uniquely the type of 
levy to employ to asstire equily in this sense, or, indeed, that any tax can con¬ 
tribute very much in this respect. As Tait^s discussion suggests, determination 
of the relevant circumstances and assessment of differences therein are sticky 
problems; equity, like beauty, is in the eyes of the beholder. 

Having distinguished between the two cases for wealth taxation, Tait as¬ 
serts that ^‘the principal justification for wealth taxes is to insure equity 
through the tax structure.” But the qisuing discussion also stresses heavily the 
amelioration of inequality in the distribution of wealth, taking off from the 
proposition that, in the absence of e 25 )licit public measure to the contrary, 
this distribution is likely to become more tmequal through time. The analysis 
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Tait offers in coming to tbi^ conclusion leaves much to be desired. It is based 
in part on an implicit assumption about the nature of the shifts in the pro¬ 
duction function over time in the modem industrial society and the effects on 
income shares of automation (which Tait defines as “machines replacing 
man”). It is surely a strange line of reasoning Tait pursues to go from an in¬ 
crease in the capital-labor ratio to a decrease in the labor share of national 
income. Some empirical investigation (of which the book offers very little) to 
this point would have shown Tait that capital-labor ratios rose during the 
postwar years along with increasing labor shares of income in the United 
States and in Northwest Europe, where, presumably, automation flourished. 
(See Edward F. Denison, Why Growth Rates Differ, Washington, 1967.) But 
quite apart from the lack of realism in the argument, the likely change in in¬ 
come shares which Tait suggests has no necessary implication for the shape of 
the distribution of wealth by wealth level. 

The character of Tait’s anal 3 rsis in this area is indicated further by his con¬ 
tention that the wage share of national income may be reduced . by the 
possible decline in the marginal propensity to save of those whose wealth hold¬ 
ings grow bigger.” The consequences of any such development, according to 
Tait, would be a decrease in the rate of growth of the capital stock, an in- 
crease in the capital share of national income, and an increase in the wealth of 
large wealth holders relative to that of small wealth holders. 

Argument of this sort does little for one’s expectation about what is to fol¬ 
low in the analysis of specific forms of wealth taxation, leading up to Tait’s 
proposal for a three-tier tax system. In fact, however, Tait does a quite com¬ 
mendable job of laying out some of the standard arguments in this area, and 
his own improvisations are often useful as well. 

Tait reserves discussion of the effects of personal wealth taxes for his penul¬ 
timate chapter, and casts this discussion in the Musgrave differential incidence 
format. No effort is made explicitly to assess the welfare or excess burden ef¬ 
fects of the levies he considers, and the anal}^^ that is provided leads Tait to 
conclude that “overall, there are no determinate statements that can be made 
about the effects of wealth taxes.” Given his focus on equity consideration, 
is a comfortable conclusion to arrive at, imposing no anal 3 rtical con¬ 
straints against Ms P A.Y.A. tax proposal. 

The PA.Y.A. proposal seeks a complete integration of income and wealth 
taxation to achieve equity among taxpayers currently and over time. (Tait’s 
concern with the latter dominates the discussion in much of the book, and is 
responsible for many of the complications which Tait himself identifies in his 
scheme; the reader is likely to come away with the conclusion that a very 
small t^ is wagging a very large dog.) The tax base would consist of gross 
current wages, salaries, and capital money income plus accruals (gifts, lega¬ 
cies, etc.), plus the income in the current period attributable to current ac¬ 
cruals, i.e. capital gains and an imputed yield for “security” from holding 
wealth, less exemptions for the current period. From the current year tax lia¬ 
bility on this base, previous cumtflated tax pa 3 nnents would be deducted. An 
ultimate reconciliation of lifetime accrued tax liability and actual tax pay¬ 
ments would be made, either at death or at retirement. 

Tait acknowledges and attempts accommodations for the difficulties of im- 
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plementmg his proposal. However remote his approach might appear (the 
Carter Commission recommendations for Canada, incidentally, include a num¬ 
ber of provisions that move in this direction) and however unsatisfactory the 
analysis leading to his major conclusions might appear to many readers, Tait’s 
discussion nonetheless provides a useful inventory of the important issues in 
this area of tax policy. 

Norman B. Ture 

Planning Research Corp. and University of Pennsylvania 

An Introduction to Public Finance, By H. E. Newman. New York: John Wiley 
& Sons, 1968. Pp. viii, 677. $9.95. 

According to the author the book is intended as a text for a one-semester 
public finance course, based on an understanding of the principles of econom¬ 
ics. The material is organized as follows. After the introductory chapter there 
is a discussion of the institutional framework relevant to public finance, with a 
particularly interesting description of constitutional and other limitations on 
the taxing power of the different governments (federal, state and local). The 
macroeconomic aspects of public finance are presented in the three succeeding 
chapters. The first, on fiscal policy, briefly touches on a wide range of topics 
including monetary policy, market policy (promoting competition in aU mar¬ 
kets), the expenditure, tax, and balanced-budget multiplier efltects, built-in 
flexibility, taxes to encourage investment and consumption, and secular stag¬ 
nation and exhilaration. A chapter on the political and administrative prob¬ 
lems encountered in putting fiscal policy into practice, and a review of policy 
since 1946, is followed by one on the public debt. In view of the fact that this 
chapter purports to discuss current as well as historical attitudes towards the 
national debt, it is strange that it contains no mention of the (widespread) 
current view that a burden is imposed on future generations when there is a 
reduction in capital formation attributable to debt financing. 

The remainder of the book (excluding the final two chapters) is devoted to 
the standard microeconomic aspects of public finance. That is, the concepts of 
shifting and incidence are defined, and the benefit and ability-to-pay ap¬ 
proaches to taxation discussed. A detailed account of different possible bases 
for taxation including personal and corporate income, transactions, property, 
and estates and gifts accoimts for over one-third of the text This discussion 
involves an anal 3 ^is of the various taxes in terms of their administrative feasi¬ 
bility, their incidence, and the benefit and ability-to-pay criterion. The histori¬ 
cal development of existing taxes is traced in detafl. In the final two chapters 
intei^vemmental fiscal relations are discussed at length while only 13 pages 
are devoted to the topic of economic growth—^with emphasis (for reasons 
which are not clear) on a discussion of the familiar structural-versus-demand 
unemployment controversy. 

By far the most interesting feature of the book is a detailed presentation of 
the historical, legal and administrative aspects of public finance. Indeed one of 
the author’s stated objectives is to achieve a ^^proper blending (of economic 
theory) with historical perspective and a certain amount of political pragma¬ 
tism,” The analyse of the federal government’s taxing power and its limita¬ 
tions in relation to the Constitution, and of the states’ taxing powers in terms 
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of inherent sovereignty are enlightening. A brief historical sketch, together 
with a discussion of relevant legal cases, provides an interesting and informa¬ 
tive introduction to almost every topic covered. The existence of an index of 
over 100 ‘‘legal cases” attests to the emphasis throughout the book on the 
legal aspects of public finance. 

On the other hand, the weak point of the book is its cursory treatment of 
the macroeconomic aspects of public finances. Fewer than SO of the 660 pages 
are devoted to the analytics of countercyclical fiscal policy, and indeed the 
coverage of this important topic is probably less comprehensive than in most 
principles courses in macroeconomics. There is, for example, virtually no dis¬ 
cussion of the effects of government expenditure or tax policy in terms of the 
familiar income determination model, or in terms of the IS-LM anal 3 ^is, while 
the multiplier discussion is restricted to the simplest of static cases. In a mod¬ 
em public finance text one might hope to find a substantial treatment of such 
topics as fiscal drag, the full-emplo 3 nnent suiplus, dynamic multipliers and at 
least some mention of recent developments in the field of macroeconomic 
model buflding—^such as fiscal policy simulation. A reporting of other recent 
pertinent empirical results, including for example estimates of the effect of ac¬ 
celerated depreciation on investment, estimates of the lags in fiscal policy, or 
even rough calculations showing the order of magnitude of current expendi¬ 
ture and tax multipliers woidd add greatly to the presentation. 

In recent years there has been a great deal of interest expressed among 
economists and others in the possibility of extending the positive income tax 
to include taxation at negative rates. Regrettably the author relegates his dis¬ 
cussion of the negative income tax and income maintenance in general to a 
footnote. 

In conclusion this book is recommended for those imdergraduates who are 
particularly interested in the legal, historical and administrative aspects of 
public finance. It is not recommended for those interested in macroeconomic 
aspects. 

Terence J. Wales 

University of Pennsylvania 

International Economics 

The Economics of Interdependence: Economic Policy in the Atlantic Commu¬ 
nity. By Richard N. Cooper. New York: McGraw-Hill, 1968. Pp. xiv, 
302. $10.95. 

“The central problem of international cooperation—and of this book—^is 
how to keep the manifold benefits of extensive international economic inter¬ 
course free of crippling restrictions while at the same time preserving a maxi¬ 
mum degree of freedom for each nation to pursue its legitimate economic ob¬ 
jectives.” 

Reconciling internal full employment (without inflation) with external pay¬ 
ments balance is a principal theme. The avoidance of competitive trade re¬ 
strictions is another. In addition, the domain of the international corporation 
has outrun national governmental jurisdictions with consequent problems in 
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the fields of taxation and regulation of direct investments. In dealing with 
these issues, and many others, Professor Cooper has an acute quantitative 
awareness of the rapicfly changing nature of modem technologies and a deep 
appreciation of the way in which North Atlantic economics institutions— 
IMF, OEEC, EPU, etc., and the multiplicity of ad hoc relationships among 
central banks—^have evolved in the postwar period. Thus he provides a nice 
balance between theoretical sharpness and concern for the institutional envi¬ 
ronment within which decisions must be made. For this reason, it would be an 
ideal capstone for courses in International Economics, and its nontechnical 
nature makes it easily accessible to international specialists of all kinds. 

He begins with a concise international monetary history of the postwar pe¬ 
riod. For example, he shows how the IMF more or less opted out of being a 
liquidity source for developed European nations in the 1940s and 19S0s and 
became, principally, a short- and medium-term lender to underdeveloped econ¬ 
omies. Thus European countries developed in its place intra-European mone¬ 
tary institutions such as the EPU and also relied on official U.S. loans or the 
New York money market to meet their liquidity needs. In the middle 1960s, 
the IMF has moved towards playing a more central role, but it is by no means 
the dominant provider of international liquidity that its founders intended. 

The increasing similarity of production patterns among coimtries (and 
among American states) and the decline in natural-resource based trade are 
both emphasized by Cooper. He concludes, somewhat dangerously albeit with 
many qualifications, that growing two-way trade within industrial classifica¬ 
tions may signal something of a decline in the gains from trade. In addition, 
falling transportation costs (as well as lowered trade barriers) have increased 
the sensitivity of trade flows to internal economic disturbances. He suggests 
these developments make the need for external balance-of-payments controls 
more pressing, and it is this concern with interdependent national policy mak¬ 
ing that is the core of his book. 

Cooper is aware of arguments for increasing the automatidty of balance^ 
of-pa 3 mients adjustment by removing it from the sphere of conscious national 
policy. The optimum currency area idea of having floating exchange rates be¬ 
tween blocs loosely related in foreign trade together with full monetary and 
financial integration and fixed exchange rates within such blocs is examined. 
He discusses proposals for increasing the bands within which exchange rates 
could fluctuate (presumably with the U,S. dollars as the point of reference). 
Essentially, however, he considers all these to be outside the realm of immedi¬ 
ate political feasibility. As a matter of “practical economics,” he concentrates 
on tiae least noxious Vernal control devices coupled with provision of interna¬ 
tional liquidity as instruments for preserving national autonomy in internal 
resource tise. 

He views controls on capital movements to be acc^table for insulating 
domestic monetary policies from each other—^provided that international con¬ 
sultation and agreement are achieved prior to their imposition. The increasing 
web of capital controls being imposed by the U.S. government—and, indeed, 
the capital controls which have been eserdsed for a long time by most Euro¬ 
pean governments—suggest his viewpoint is widely shared. Cooper’s strong de- 
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sire to preserve national autonomy in internal resource use stems in part from 
the needlessly high levels of imemplo 3 unent in the United States in the late 
19S0s and early 1960s. Similarly, there were unwanted “imported” iniBiations 
in Europe in the same period. To him, capital controls seem to be one answer, 
with increases in official international reserve creation—Special Drawing 
Rights—^another complementary answer, althou^ he is by no means com¬ 
pletely happy with either. 

If the reviewer may mention one note of discontent with an excellent book, 
it is the implicit acceptance that national governmental authorities are really 
very acute individuals who can be trusted to intervene in a stabilizing fa^on 
after carefully weighing all the pros and cons with their nei^bors. Recent 
performances by banking and fiscal authorities in North America and Europe 
are not overly reassuring. More automaticity through flexible exchange rates 
under the optimum currency area argument should possibly not be put outside 
the realm of practical foreign policy. Additionally, international consultation 
cannot paper over mutually inconsistent pa 5 anent goals—^whether arising out 
of arbitrary accounting practices or the desire to build up liquidity. 

Instead of having a conscious balance-of-pa 3 unents policy with attendant 
capital restrictions and the like, the United States could d^berately play a 
passive role with a purely residual balance-of-payments policy. Other coun¬ 
tries could then pursue whatever balance-of-payments goals that they wished 
—using any exchange rate system vis-k-vis the U.S. dollar which they wanted. 
This role is highly complementary with the U.S. dollar being international 
money—assuming effective gold demonetization. The United States could then 
concentrate on stabflizing internal policy alone and forget about international 
consultations. Providing a stable bdance wheel for the world economy is prob¬ 
ably the most internationalist policy the United States could follow. It would 
imply the removal of all recent restrictions on capital flows and tourist travel. 
In short, it would require the United States to consciously adopt an indepen¬ 
dent but well-defined economic policy to which other countries could accom¬ 
modate themselves. 

Excessive preoccupation with overseas problems leading to an excessive 
multiplication of domestic policy goals may simply introduce imcertainty and 
confiKion into U.S. policy making. The world then loses a badly needed stabi¬ 
lizing influence. It may be incorrect to see the standard textbook conflict be¬ 
tween internal stability and external pa 3 unents “balance” in the case of the 
United States with its highly dominant position in the world economy. 

Ronald I. McKinnon 

Stanford University 

Capital Markets in Atlantic Economic Relationships. By Sidney E. Rolfe. 

Boulogne-sur-Seine: The Atlantic Institute, 1967. Pp. 87. $2.00. 

Capital Markets Study: Volume I, General Report. Committee for Invisible 
Transactions. Paris: Organization for Economic Co-operation and Devel¬ 
opment, 1967, Pp. 261. $6.00. 

The study of international capital markets was largely neglected in the 
postwar period in spite of the lessons of history which demonstrated their im- 
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portant role in the interwar period in contributing to international instability 
and the eventual collapse of the international monetary system. Hiis neglect 
has been eliminated recently by the publication of two major studies of Euro¬ 
pean Capital Markets, one by the OECD reviewed here and the other by the 
European Economic Commission.^ Dr. Rolfe’s study for the Atlantic Institute 
is based largely on the factual findings of the two Reports. The three Reports 
come to essentially the same empirical findings and conclusions, and make 
similar recommendations. 

The Atlantic Institute Study is by far the most readable, freed as it was 
from the restraint of government approval and protocol. The others require 
some reading between the lines. Dr. Rolfe states the problems and alternatives 
before the international community dearly and directly. His volume should 
suffice for most readers who do not wish to delve into the details. It is also 
useful to the spedalist in helpmg him obtain a bird’s eye view of the problems 
confronting the creation of an European capital market before he plunges into 
the more voluminous OECD and EEC documents. The OECD Report itself is 
Volume I of a four-volume report summarizing three volumes of detailed 
studies.^ 

The OECD and EEC are pledged to liberalize capital movements, and the 
EEC eventually to eliminate entirely discrimination based on nationality or 
residence in its member countries. It is evident, however, that few countries 
have accepted as self-evident the goal of unrestricted capital movements, ei¬ 
ther within a limited group such as in the EEC or OECD or over a wider 
area. This is contrary, for example, to the wide agreement obtained on the 
goal of unrestricted current transfers. The basic reason for this is that unre¬ 
stricted capital movement restricts national sovereignty over monetary and 
fiscal policy. Therefore the general question of the liberalization of capital 
movements is intimately bound up with the question of the international har¬ 
monization of monetary and fiscal policies winch in turn depends upon wider 
agreement upon the policy mix that is to be employed in dealing with prob¬ 
lems of business fluctuations and economic growth. So in many ways the dis¬ 
cussion of developing international capital markets is putting the cart before 
the horse. All three of the Reports reviewed here recognize this but neverthe¬ 
less come to the conclusion that the future need for capital is urgent and the 
present international market, although it has functioned well in the past, 
largely due to the services provided by New York and London, is unlikely to 
be adequate for the future. The OECD and EEC therefore decided to treat 
the problem symptomatically rather than await the more basic agreements 
that are necessary for full success. 

This procedure, defective as it is, can be forgiven. If agreement on funda¬ 
mental principles had to be attained before starting on any intemalional coop¬ 
erative venture, few exercises would ever get past this st^e. Less easy to un¬ 
derstand is the fact that, with the possible exception of Germany, none of the 

^The Development of a European Capital Market, Report of a Group of Experts. 
Brussds; European Economic Commission 1966. 

*Vol. n, Formation of Savings; Vol. HI, FuncHomng of Capital Markets; Vol. IV, 
Utilization of Savings, 
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countries studied have developed a policy toward their national capital mar¬ 
kets and, as the OECD notes, their goals cannot be inferred from empirical 
observation. The financing policy of most countries appesirs to be residually 
determined after aU other economic policies have been implemented. 

The basic problem confronting Europe today is that corporate profits and 
other internally generated savings are declining, making self- fi na n c in g more 
difficult. As the profit share has declined, the wage share has risen and there¬ 
fore if present rates of capital formation are to be sustained, personal savings 
must be increased and recaptured throu^ capital markets. A fundamental ob¬ 
stacle to the development of European capitsd markets is that a major portion 
of government expenditures is financed through the limited capital market fa¬ 
cilities rather than by taxation. The question for many countries is becoming 
private growth or public borrowing. As Rolfe points out, most past govern¬ 
ment borrowing in the private capital market was made without full consider¬ 
ation of its consequences for the private sector. Government behavior did not 
reflect an imperfect market—^it created one. 

The Reports aboimd with numerous useful suggestions for the improvement 
of existing capital markets. They emphasize the importance of the develop¬ 
ment of contractual savings institutions such as life insurance companies in 
providing long-term capital to business. However, because of past and present 
inflation, and general financial insecurity, it has been savings in the form of 
acquiring liquid short-term financial assets that has been growing faster than 
any other form. 

To deal with these problems, the Reports suggest that the functional and 
geographic compartmentalization of financial institutions need to be broken 
down and national capital markets created. Institutions need to be developed 
to guarantee the liquidity of long-term lenders. 

The role that the United States and the United Kingdom played in provid¬ 
ing an international capital market is declining, as the Continent increasingly 
rejects the gold-dollar standard without providing a suitable substitute. The 
result is that the only international capital market which exists in Europe 
today is the Euro-dollar market. The Euro-doUar market, however, is a re- 
versed-development plan—it receives the bulk of its funds from less developed 
areas for investment in Europe.® In addition it draws private holdings of dol¬ 
lars into official reserves to the extent that the borrowers want European cur¬ 
rencies rather than dollars, which further aggravates the U.S. gold drain. 

The question of the advisability of a centralized versus a decentralized Eu¬ 
ropean capital market is sidestepped by all three Reports—^no one wishes to 
make the Judgment of Paris. The EEC diplomatically suggests that, contrary 
to past experience, the capital markets in Europe can develop without the 
creation of a dominant center. 

'Diere is no substitute for an European capital market—the Reports under 
review offer none. Nonetheless, the unmediate prognosis for the creation of 
one is poor. Numerous political hurdles both in Europe and the United States 

* C/. D. WnxuMS. “Foreign Currency Issues on European Security Markets,” IMF Staff 
Papers, March 1967, p. 61. 



BOOK REVIEWS 


1455 


must be surmounted. Once this is accomplished, the Reports and their recom¬ 
mendations will provide an excellent starting point for the creation of a truly 
European Capital Market. 

Richard S. Thorn 

University of Pittsburgh 

Imports of Manufactures from Less Developed Countries, By Hal B. Lary. 

New York: National Bureau of Economic Research, 1968. Pp. xvii, 286. 

$8.50. 

In this well-written and informative book, Hal B. Lary examines a topic of 
vital importance to the growth of the less developed nations: their export of 
labor-intensive manufactures. Lary concurs with the general thesis of UNC¬ 
TAD that the developing nations must significantly espand their export of 
manufactures to avoid stagnation due to the impending “foreign exdiange 
gap.” 

Taking essentially a Heckscher-Ohlin view of the world, Lary sets out first 
to identify and then to summarize the trade in labor-intensive manufactures 
and finally to predict the future growth of this trade. It is the identification of 
labor-intensive manufactures which occupies the major part of the book. 

This identification procedure consists of using U.S. industrial data to deter¬ 
mine which industries in the United States are labor intensive, and showing 
that this pattern or ranking of industries according to factor intensities closely 
approximates those found in other nations, including the less-developed coun¬ 
tries having quite different factor-price ratios. In short Laiy’s conclusion is 
that factor-intensity reversals are, contrary to Minhas, “muA less important 
empirically than... interesting theoretically.”^ 

As basic data, Lary employs value-added by manufacture per employee as 
his overall measure of capital intensity. This aggregate is subdivided into two 
parts, a wage and salary component and a residual component. The first is 
then shown to be a good proxy for a return to human capital within the indus¬ 
try since there exists a significant correlation between “wage value-added” 
and other measures of skill across U.S. industries. The second component, 
“non-wage value-added” is similarly shown to be a decent proxy for the re¬ 
turn to physical capital. Again the method is to show the significant relation¬ 
ship between this component and other measures of the stock of physical capi¬ 
tal. 

Lary believes his approach to the identification of factor proportions to be 
superior to other methods in that it permits “a unified treatment of both phys- 
icd and human capital” and enables the researcher to tap similar data from 
the national censuses of manufacture of other countries. 

Lary then ranks U.S. industries on this basis calling those in the lower ranks 
“intensive in the use of relatively unskilled labor.” He ignores the factor inten¬ 
sities of intermediate inputs “on the assumption that [they] are ubiquitous or 
readily transportable.” This assumption is a weak link in his analysis in li^t 
of the findings of Arrow, Chenery, Minhas, and Solow that: “the average price 

' P. A. Samudson, “A Comment on Factor Price Equalization,” Rev. Earn. Stud., 1951' 
S2,lPf2),pp. 121-22. 
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of purchased inputs in [ten Japanese manufacturing] sector ranges from 0.93 
to 1.70 of their cost in the United States, which more than makes up for the 
lower cost of the factors used directly. An adequate explanation of the differ¬ 
ences in relative prices [and hence factor endowments] requires an analysis of 
total factor use rather than direct use by itself.”® 

Whether the U.S. industrial ranking by factor intensities holds for other 
countries depends upon the validity of the"^‘strong-factor-intensity” hypothe¬ 
sis. Lary consequently is forced to confront Minhas who has found factor-in¬ 
tensity reversals to be “empirically important” in his comparative study of 
factor use in U.S. and Japanese industry.® 

Lary, in attacking Minhas, draws upon the works of Hufbauer and Ball* 
both of whom by the judicious exclusion of one or two industries have shown 
how Minhas’ rank-correlation coefficients can be altered so as to support the 
“strong-factor-intensity” hypothesis. But this is rather beside the point since 
Japan today stands toward the middle of the range of factor-price ratios, not 
at the lower end. Until the appropriate tests are applied to the data of such 
coimtries as South Korea, Taiwan, and Hong Kong, which export considerable 
quantities of manufactures, we will remain in doubt as to the actual identifi¬ 
cation of labor-intensive manufacture. My own rough calculations indicate 
that the relevant range of wage-profit rate ratios today is approximately dou¬ 
ble that used by Minhas, who, based on data from the early fiftie, referred to 
a range of $1100 to $24,000 ($250: 22 per cent; $3600: 15 per cent). In 
1965 5ie range was dose to $1300 to $43,000 ($300: 22 per cent; $5600: 13 
per cent). This, of course, increases the likelihood of reverb. 

Next Lary undertakes three cross-country comparative studies of industrial 
factor intensities each using a different level of aggregation and number of 
countries. Each tends to support the author’s use of the U.S. data in identi¬ 
fying labor-intensive manufactures. 

The products so identified axe then subjected to a detailed commodity by 
commoffity and country by country analysis. The total value of this trade in 
the total exports of the less-developed countries amounted to only $2.4 billion, 
or about ten per cent of the total exports of the LDCs. But its rapid growth, 
11 per cent in 1965, and its uneven distribution makes this category of trade 
most interesting and potentially of major importance to the less-developed 
world. 

Lary concludes with a chapter on commercial policy in which he touches on 
effective tariff rates, nontariff barriers, and the issue of tariff preferences for 
the developing nations. 

Overall, the book represents an important nexus among international trade 
theory, empirical trade-pattern studies, and developmental policy. As such it 
is required reading for trade and development economists. Althou^ one may 

*K. J. Arrow, H. B. Chenery, B, S. Minhas, and R. M. Solow; “Capital-Labor Substi¬ 
tution and Economic Effidency,” Rev. Econ. Stat., Aug. 1Q61, p. 244. 

*B. S. Minhas, An Iniemalsondl Comparison of Factor Costs and Factor Use, Amster¬ 
dam 1963, p. 40. 

^ Gary Hufbauer, Synthetic Materials and the Theory of IntemaHondl Trade, Cambridge, 
Mass. 1966, Appendix B. David S. Ball, “Factor Intensity Reversals in International Com¬ 
parison of Factor Costs and Factor Use,” Joutr. Pol Econ., Feb. 1966, 74, pp. 77-80. 
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be somewhat troubled by the author’s thoeretical infrastructure, the book re¬ 
mains an extremely valuable contribution on one of the most important prob¬ 
lems confronting the developing nations. After all, if Lary’s book had to await 
the definitive answer to the Leontief paradox few of us would be around to 
read it. 

Donald R. Sherk 

Boston College 

The Economics of Foreign Aid. By Raymond F. Mikesell. Oiicago: Aldine 
Publishing Co., 1968. Pp. xv, 300. ?7.9S. 

This book is one of several to have emerged in the past few years offering 
an economic analysis of foreign aid, as distinguished from economic develop¬ 
ment. Others include John Pincus’ study for the Council on Foreign Relations, 
H. G. Johnson’s study for The Brookings Institution, and International Aid 
by I. M. D. Little and J. M. Clifford. The focus of each differs somewhat, with 
Pincus and Johnson, for instance, giving rather heavy weight to trade policies as 
a vehicle for economic assistance. Of all these works, Mikesell’s comes closest to 
being a text-book, offering a comprehensive review of the work of others but 
providing little new in the way of empirical or theoretical analj^is. Instead, he 
brings his sound and experienced judgment to bear critically on the theories 
underl 3 dng the calculation of aid requirements and the practical criteria used 
in the granting of aid. 

Following an introduction on the diverse objectives of foreign assistance, 
Mikesell reviews briefly but comprehensively the various theories of—or 
rather schools of thought about—economic development. He then takes up in 
turn theories about the contribution of external assistance to economic devel¬ 
opment, calculations of global aid requirements, problems of servicing growing 
external debt, criteria for granting foreign aid, the merits of alternative forms 
of aid, and the burden of foreign aid on the donor countries. The book ends 
with a chapter summing up the author’s own views and offering suggestions to 
guide foreign aid policies in the future. The chapter offering to a wider reader- 
ship some of the technical work that has been done on the problems of servic¬ 
ing a growing external debt is particularly welcome, since these problems are 
likely to loom more important in future relations between developed and less 
developed countries than they have in the past. 

Mikesdl’s book is representative of the strong and healthy movement, 
among those concerned with aid to less developed countries, from emphasis on 
a shortage of capital or foreign exchange to &e need for transforming social 
and economic structures and polides —a shift from gap-filling to structure- 
dianging. He discusses the various saving- and foreign exdiange-gap models 
of devdopment, but is hi^y critical of their exdusive emphasis on one or 
two scarce resources, of the rigid parametric assumptions underl 3 dng the mod¬ 
els, and of the use of such models for estimating total aid requirements, or as 
the basis for granting aid to individual countries. Instead, he underlines the 
“inducement effects” of fordgn aid, the use of external assistance to persuade 
recipient countries to shed ri^d practices inherited from the past and to adopt 
agricultural, fiscal, commercial, and other policies conducive to growth. “The 
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function of concessionary aid is not primarily to supplement the resoiirces of 
the recipient, but rather to help the recipient mobilize its own resources . . 

(P-157). 

Emphasis on the inducement effects of aid poses its own problems, of 
course. Not least is that it involves asking the public in the donor countries to 
provide funds, not to help the less developed countries do something they 
couldn^t do without outside help, but to bribe them into doing something they 
woiddnH do without outside help. Moreover, granting aid for its inducement 
effects may set up a perverse incentive for less developed countries to hold 
back on desirable programs in the expectation that donors may be expected to 
pay them to undertake such programs. Mikesell is weU aware of the need to 
incorporate strong ‘‘self-help” incentives, and suggests (p. 152) the rule of 
thumb that donors provide no more than one-fourth of the financial resources 
for any particular program. 

It is implicit in MikeselPs discussion that financial assistance should gener¬ 
ally be in the form of loans rather than grants, and he suggests at one point 
(p. 268) that concessional loans should carry no interest charge for a period 
that should generally not exceed ten years, at which time conventional interest 
rates would be applied. This would put the aid recipients on notice that they 
had better shape up, and quickly! 

Mikesell favors unlimited access by less developed countries to the major 
capital markets at conventional terms, just as Canada can borrow freely in the 
United States. Since access by less developed coimtries to the U.S. capital 
market is unrestricted, this remark would seem to be aimed primarily at the 
European countries, many of whom control access to their capital markets. 
But it underrates the difficulties that arise when standards of “credit-worthi¬ 
ness” in the financial community are at sharp variance with performance con¬ 
ducive to economic development—for example, land reform or tax reform. 

The weakest part of the book is the discussion of aid in other gxiises, such 
as preferential trading arrangements or price-raising commodity agreements. 
Mikesell fails to offer even a sketchy discussion of the possible contribution of 
trade preferences to development (little, in my view, but it is an important 
issue deserving serious discussion), and of how the benefits of “aid” in this 
form as compared, say, with capital assistance hinge critically on the nature 
of economic development. Mikesell recognizes that solid export performance is 
a prerequisite to sustained economic growth, but he apparently gives export 
promotion a low score in terms of transforming attitudes and institutions, 
transformations that are at the core of his eclectic model of development. And 
his normally critical faculties fail him when it comes to a discussion of ar¬ 
rangements for compensatory finance, where he confines himself to a brief 
summary of recent proposals. Finally, he fails to point out the rather frighten¬ 
ing implications for future debt servicing, discussed in one part of the book, of 
aid-tying, discussed in another. 

All in all, however, this book offers a solid and thoughtful discussion of the 
economics of foreign aid, and it will be a welcome addition to the library of 
those who must either teach about foreign aid or administer it. 

Richard N. Cooper 


Yale Unvaersity 
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Japan's Dependence on the World Economy: The Approach Toward Economic 
Idberalization. By Leon Hollerman. Princeton: Princeton University 
Press, 1967. Pp. xv, 283. $7.50, 

This book begins with some good and some questionable statistical analyses 
of postwar Japanese industrial growth and its relationship to foreign trade. 
The last half of the book describes policy instruments for controlling trade 
flows on both the import and export sides, and for controlling the banking and 
financial systems. The author is evidently well acquainted with Japanese 
scholars and has had numerous informal contacts with businessmen and mem¬ 
bers of various government ministries. His description of Japanese policy 
makes fascinating reading. 

The statistical prelude attempts to measure Japan’s development by using 
indicators other than per capita real income. Unfortunately, much of the data 
applies to the middle 19S0s in an economy which has rapidly changed since 
then; and the presentation of a diverse set of development indicators, e.g., fer¬ 
tilizer use and dependence on raw materials imports, suffers from the fact that 
they can be expected to vary widely apart from the level of development. 
Nevertheless, he notes apparent imbalances in the Japanese economy as it 
ranks high on some indicators and low on others. 

He tries to explain export development by looking for correlation with such 
things as productivity change in different industries and, surprisingly, doesn’t 
find any. (As he notes, relative productivity change vis-k-vis the rest of the 
world might give more explanation.) He fin^ a weak positive secular correla¬ 
tion of export expansion with output expansion across industries, which is not 
surprising since exports are one component of output. From a short-run cycli¬ 
cal point of view, however, he finds that aggregate output and aggregate ex¬ 
port expansion are negatively correlated. This reflects the effectiveness of tight 
money policies in expanding exports. Japanese exports appear highly respon¬ 
sive to Ganges in supply conditions. 

There is a peculiar digression on the importance of increasing the share of 
value added in gross output for factory shipments in different industrial classi¬ 
fications. Apparently, Hollerman and some Japanese government officials con¬ 
sider increasing value added per shipment to be an indicator of greater devel¬ 
opment and are somewhat unhappy with the fact that it seems to be declining 
sH^tly in recent years. In fact, the share of value added is no indicator* of 
development and, indeed, a declining share mi^t represent increasing special¬ 
ization in the economy. Alternatively, a declining share may result from tech¬ 
nical change which simply permits one to get more for less from the primary 
factors of production, if one makes appropriate assumptions about their elas¬ 
ticity of substitution with raw materials. 

Hollerman views exports as the key restraint on future Japanese economic 
growth. Althou^ exports are only about 12 per cent of national income, he 
concludes rightly that the economy’s trade dependence is much greater than it 
seems because of the essential nature of all its imports. He notes some inter¬ 
esting characteristics of the way in which the Japanese run this key sector. 
For example, in 1963 Japanese foreign currency reserves of $2,183 billion 
were less than short-term liabilities to foreigners of $2,559 billion. The re¬ 
serves themselves were equal to only three or four months’ imports. Japanese 
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short-term private assets were $.942 billion. The need for a sensitive external 
payments control mechanism is evident. 

The author emphasizes the short-term nature of the Japanese financial 
structure. In 1963, long-term external debt was only slightly greater at $3,350 
billion than external short-term liabilities. Financing of domestic fixed invest¬ 
ment is sometimes done at short term by continually rolling over bank loans, 
domestic or foreign. Firms provide short-term supplier credits to each other as 
a principal vehicle of finance. “As of September 1963, the net worth of Ja¬ 
pan’s main manufacturing corporations amounted to only 29 per cent of their 
total liabilities— a. sharp relative decline from 1955 when the ratio had been 
40 per cent Borrowed capital has been supplied mostly by the commercial 
banks, which extend long-term loans for fixed assets as well as working capital 
funds” (p. 174). In addition, gross investment is very large, constituting 41 
per cent of Gross National Expenditure in 1962. Thus, the real size of the 
commercial banking system is indeed large in Japan with the private sector 
eschewing self-finance and being heavily dependent on external bank credit. 

What accounts for this large real size of bank finance? In contrast to many 
underdeveloped countries, the Japanese government has not stocked the bank¬ 
ing system with its own debt, and reserve requirements with the central bank 
are virtually trivial—^between 1and 3 per cent of deposit levels. Rediscount¬ 
ing of private paper is the principal technique for expanding the money sup¬ 
ply. “The commercial banks themselves are also in a vulnerable position, for 
their loans and discounts have been approximately equal to their toal deposits 
since 1950. This is known as the ‘overloan’ situation” (p. 174). From its own 
surpluses, the government is an important depositor in the commercial banks. 
Essentially, the enormous flow of public and private saving in Japan is decen¬ 
tralized through the intermediation of the banking system. Avoidance of the 
inflation tax and the deposit of government surpluses have been important 
factors in this huge financial growth. 

Althou^ the financial system is hi^y decentralized in that private or gov¬ 
ernment self-finance is not very important, paradoxically it is a hi^y effec¬ 
tive instrument of centralized control by the Bank of Japan. A cutback in re¬ 
discounting by the ti^tly stretched commercial banks induces an immediate 
and significant credit contraction which has ramifications in all portions of the 
economy. Aside from its successful policy of permitting long-run growth in the 
real stock of money, the government’s principal policy objective has been the 
short-term stability of the foreign exchanges. Ti^t money has been used to 
overcome balance-of-payments difficulties accentuated by the relatively lim¬ 
ited fordgn exchange holdings of the government. Both imports and exports 
have promptly responded to credit contractions with additional help from in¬ 
creased bank borrowing abroad. 

Foreign pressure by GATT and the OECD and this effective monetary con¬ 
trol instrument have been important in the overall liberalization of Japanese 
imports of goods and services, as Hollerman discusses in detail. The Japanese 
now claim that about 93 per cent of their imports are “libemlized”—that is, 
they enter without being subject to quantitative restrictions. Unfortunately, it 
is still very difficult to evaluate the 93 per cent figure, as imports which are 
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completely prohibited woidd not have any weight in the index. There remains 
a web of informal government surveillance of imports which is difficult to 
evaluate. 

Japan also has extensive “organization” of its exports trade in certain re¬ 
spects (p. 214). There is the well-known govemment-to-govemment agree¬ 
ment to limit cotton textile exports. In addition, exports are sometimes con¬ 
trolled to offset threats from protectionist legislation abroad. Finally, exports 
are sometimes controlled to upgrade their quality. Notwithstanding all this, 
Japanese exports still face heavy discrimination in the markets of Western 
Europe, unlike those of the United States (p. 205). Apparently, Europeans 
have a much greater proclivity to discriminate on the basis of country of ori¬ 
gin than does North America. Much Japanese import liberalization under 
GATT and the OECD is economic diplomacy designed to remove discrimina¬ 
tion against its exports. 

Hollerman discusses the restrictive policy against foreign direct invest¬ 
ments. Of the $3.6 billion of long-term foreign capital entering Japan from 
1949 to 1964, only 5.9 per cent took the form of equity capital with manage¬ 
ment participation (p. 262). Of this, only a negligible $10 million was invest¬ 
ment in wholly owned branches or subsidiaries of overseas corporations. An¬ 
other $213 million went into management participation stock where Japanese 
generally maintained majority control. The Japanese S3rstem of “administra¬ 
tive guidance” is certainly effective in barring foreign enterprise, with ministe¬ 
rial control being extremely detailed. This stands in great contrast to the enor¬ 
mous American direct investments in Europe, Canada, and throu^out much 
of the underdeveloped world. Apparently, learning by doing means just that in 
Japan, with Japanese nationals rather than large international corporations 
being the students. 

The implications for the structure of Japanese industry are marked since 
the Japanese government encourages the licensing of overseas techniques by 
purely Japanese firms. Essentially, the economy may forego some immediate 
gains in access to foreign know-how throu^ its investment policy in return 
for acquiring the skills to develop its own technological base. In addition, 
there are no inhibitions on exports which might otherwise compete with the 
output of “parent” companies. Many of the barriers to foreigners arise out of 
“cultural” considerations; nevertheless the painful reassessment of American 
direct investment in Europe by J.-J. Servan-Schreiber in The American Chal¬ 
lenge^ suggests that a closer look at Japanese economic policy is warranted. 
Professor Hollerman’s book is a great help to scholars making this examina¬ 
tion. 

Ronald I, McKinnon 

Stanford University 

The Global Partnership—International Agencies and Economic Development. 

Edited by Richaed N. Gardner and Max F. Millikan. New York: 

Frederick A. Praeger, 1968. Pp. vii, 498. $9.50. 

The twenty essays in this book may be divided roughly into two groups: 
those that deal specifically with the activities of international and regional de- 
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velopment assistance agencies^ and those that are concerned with particular 
development problems and the role of external agencies in dealing with them. 
The former include essays on the UJN. Economic and Social Council and re¬ 
lated agencies such as the U.N. Conference on Trade and Development 
(UNCTAD), by Walter Kotschnig and Richard Gardner; the General Agree¬ 
ment on Tariffs and Trade, by John Evans; the International Monetary 
Fund, by Edward Bernstein; the World Bank Group, by Roy Blough; Ae 
Organization for Economic Cooperation and Development, by Goran Ohlin; 
the Alliance for Progress machinery, by Raul Siez; the several regional devel¬ 
opment financing agencies, such as the Inter-American Development Bank 
and the African Development Bank, by Henry Bloch. Much of the material in 
this first group of essays is descriptive and historical, but there is considerable 
analysis a nd critical appraisal. The authors, most of whom have had intimate 
acquaintance with the institutions they discuss, have in most cases avoided 
stereot37ped presentation in terms of charter provisions, statistical compilation 
of activities and organizational charts. Nevertheless, readers familiar with the 
literature on aid institutions and assistance coordinating agencies will learn 
little that is new. A critical analysis of institutions must be based on case 
studies in depth which reveal what they do as opposed to a recital of what 
they say they do. A few of the essays in this group provide an interesting his¬ 
tory of the evolution of the agency and its policies. Of special value in this 
connection is the study by Raul Siez, “The Nine Wise Men and the Alliance 
for Progress.” 

The group of essays concerned with specific development and external aid 
problems covers such topics as the role of trade in economic development, by 
Isaiah Frank; private foreign investment, by Stanley Metzger; education for 
development, by Robert Cox; world population, by Richard Gardner; food 
and population, by Roger Revelle; the application of science and technology, 
by Sherman Katz; a world development plan, by Jan Tinbergen; mxiltilateral 
technical and finandal assistance, by Karl Mathiasen and Frank CoSin; and 
aid consortia, by P. N. Rosenstein-Rodan. In nearly all cases the problems are 
discussed in a context of international ^ency programs for dealing with them. 
A few of the studies go beyond a review of the familiar literature to a formu¬ 
lation of the author’s unique approach to the problem. Particularly notewor¬ 
thy in this regard is Richard Gardner’s specification of a world population 
program. Robert Cox’s essay on education for development raises so many in- 
triguiag questions regarding what should and can be done in this field that the 
reader is left to wonder whether the various external agencies concerned can 
play a useful role. 

In Max Millikan’s Preface and in the thoughtful overview chapter by Rob¬ 
ert Asher, there is an apologetic awareness of the great proliferation of inter¬ 
national, regional and bilateral assistance agencies since World War II, a mere 
listing of which would fill several pages of print. Perhaps as Asher suggests, 
the development problem may have been “overinstitutionalized” in the sense 
that success is believed to depend more on external aid and environment than 
on internal will and performance. This proliferation of external agencies has 
been created in response to a recognition of a variety of development prob- 
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lems regarded as amenable to outside influence, but their number is further 
enhanced by a recognition of the need to coordinate their activities at the na¬ 
tional, regional, and international levels. But as the essays on the OECD and 
the Alliance for Progress have demonstrated, coordination is thwarted by the 
national interests of the donor countries and the vested interests of the indi¬ 
vidual international organizations. 

But aside from the inefficient use of administrative manpower, is this profu¬ 
sion of agencies, many of which are engaged in the same kinds of operations, 
necessarily bad? Those who think in terms of national economic plans which 
move forward with mathematical precision provided the right amounts of in¬ 
puts are forthcoming at the proper time, disparage this diffused approach to 
external assistance. They prefer, as does Rosenstdm-Rodan, program loans for 
injecting the proper amount of capital for fueling the development plans, and 
reject the haphazard process whereby a number of multilateral and bilateral 
assistance agencies shop around the developing world for bankable projects 
which conform to their aid philosophy or national economic and politics^ in¬ 
terests. Jan Tinbergen believes it is time to begin thinking about a world de¬ 
velopment plan which would be superimposed on some hundred or more well- 
structured national plans. On the other hand, those who view social and eco¬ 
nomic progress as a kaleidoscopic phenomenon involving a complex process of 
socio-political, cultural, and economic change, the behavior and interrelations 
regarding which we are all too ignorant, are less concerned about the variety 
of competitive and perhaps experimental activities in development assistance. 

The attempts by Millikan and Asher to tie all these efforts together in 
terms of an assessment of “global partnership” is predictably less than wholly 
satisfactory. The evaluation of the contribution of international agencies to 
development must begin with case studies of the particular countries receiving 
their largess. There is no general theory of development which can be tested 
empirically, nor is there a general theory of foreign aid. 

In conclusion, this is a useful book, especially for those less familiar with 
international agencies concerned with development. It is wdl edited, with a 
view to the integration of the material aroimd central themes and the avoid¬ 
ance of duplication. Some of the essays will be worth reading even for those 
who have specialized in the subject considered. 

Raymond F. Mikesell 

Ufiwersity of Oregon 

International Trade Problems of SmaU Nations. By Peter J. Lloyd. Durham: 

Duke University Press, 1968. Pp. vi, 140. $6.00. 

We are being buried by an avalanche of books on economics. There are 
over thirteen hundred books listed in the 1967 issues of the American Eco¬ 
nomic Review as compared to five himdred twenty years earlier. Nothing com¬ 
parable has happened with economic periodicals. Althou^ a few specialized 
journals have been newly published, among general journals we have the old 
staples, both in the United States and Britain. The explanation is easy to 
find: there is a strict selection process in journals but not in books. Only 
about one-tenth of the papers submitted to economic periodicals see the print, 
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wMe commercial publishers search the universities for textbooks and for prof¬ 
itable monographs, and small university presses try to justify their existence 
by maintaining a steady stream of publications. 

The books are added to the shelves of libraries, reviewers dutifully indicate 
thdr merits and demerits, and the process begins once again. But how many 
times do we ask if the book should have been written at all? How often do we 
raise the question whether its publication brings benefits to anybody other 
than the author, or perh^s “disutility” to the few unsuspecting graduate stu¬ 
dents who come to read it? I am afraid that these questions are asked only 
too rarely. It is my purpose to raise them in connection with Mr. Lloyd’s 
study on the “International Trade Problems of Small Nations.” 

The question of size is an important one. There is a growing understanding 
of the fact that we cannot recommend the same development strategies to 
Brazil, Peru or Guatemala; it is widely agreed that among developed nations, 
the trade interests of the United States, the United Kingdom and Sweden are 
not the same; the countries of Eastern Europe learned from bitter e3q>erience 
that the autarducal model of Soviet planning is hardly applicable to them. In 
turn, in teaching international trade theory, we find the abstraction of the 
“smdl country,” which is a price taker in the world market, useful in intro¬ 
ducing graduate students to trade theory. 

But can a single criterion be used to denote size, and can we separate na¬ 
tions into two groups, “large” and “small”? Mr. Lloyd suggests an affirmative 
answer to both questions. In his view “it is essential that the measure of size 
be single-valued” (p. 11) and “we must choose the critical value of the index 
of national size which is to separate small from large countries” (p. 12). He 
suggests the use of gross domestic product for this purpose and selects $20 
billion as “the upper limit for small countries” (p. 31). But is GDP the ap¬ 
propriate measure or diould we rather take marketable or nonsubsistence in¬ 
come which is relevant both for international specialization and for scale econ¬ 
omies that supposedly determine the choice of the size criterion? Is Australia 
with a GDP of $20 billion correctly classified as a small country and India 
with $36 billion a large one? And does Australia have more in common with 
Ireland ($2.6 billion) or with Canada ($40 billion)? These questions are not 
raised by the author, and in selecting the fifteen devdoped countries which 
come under the definition he complacently declares that all the countries in¬ 
cluded in the group “certainly fit the usual ideas of smallness” (p. 33). 

The scope of the investigation is restricted to small developed countries 
largely to avoid “the possible confusion of the effects of smallness with the 
effects of low per capita incomes” (p. 30). In the comparisons of tiheory and 
reality, however, Lloyd considers a mixed group of developed and devdoping 
countries, and in no case compares data for small developed and large devd- 
oped nations. The results are thai used to “disprove” what he condders to be 
the received theory of small countries. 

In the conduding section of the book Lloyd asserts that “small countries do 
not generally have the trade diaracteristics which the builders of the models 
bdieved th&n to have. If a small country is defined as any cxiuntry whose 
GDP was less than $20 billion in 1964, it fa quite dear that the trade ratios 
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[the sum of exports and imports as a proportion of GDP] and degrees of ex¬ 
port concentration of these countries vary widely around the all-countiy aver¬ 
ages” (p. 124). But these results are derived by combining data for developed 
and developing nations, and the conclusions change if we restrict the investi¬ 
gation to developed nations. We find, then, that all the 14 developed nations 
with a GDP less than $20 billion have a higher trade ratio than any of the 
eight countries with a GDP of over $20 billion (Australia belongs to the sec¬ 
ond rather than the first group) and the rank correlation coefficient between 
the two variables is 0.72. The coefficient will be larger if we exclude from the 
sample the exporters of primary products (Australia, Finland, Ireland and 
New Zealand), the trade characteristics of which obviously differ from those 
of industrial nations. 

Lloyd further claims that there are many exceptions to the assumed rela¬ 
tionship between a high trade ratio and a hi^ degree of commodity concen¬ 
tration of exports and “this finding alone destroys part of the foundation of 
the general theory of small nation trading” (p. 30). But here again the results 
change if we confine the investigation to developed nations, as they conceiv¬ 
ably will change with respect to export instability where Lloyd compares the 
data for his group of small devdoped countries with an average for both de¬ 
veloped and developing nations. 

More generally, one may question Lloyd’s procedure of criticmng the theo¬ 
retical models of small nations by the use of empirical data pertaining to a 
heterogenous group of countries. He seems to forget the fact that the models 
represent abstractions based on ceteris paribus assumptions. Should these as¬ 
sumptions be made, the conclusions follow and they are iiseful in understand¬ 
ing international trade theory, notwithstanding the empirical results pertain¬ 
ing to a given group of countries with widely differing (iaracteristics. 

The chapter on the effects of the devaluation is a case in point. Lloyd sub¬ 
mits that “some small countries—especially the primary product exporters, 
Finland, Sweden, Australia and New Zealand—are the largest suppliers of 
their main export products in world markets . . . These statistics refute con¬ 
clusively the very common contention that the foreign elasticity of demand for 
the exports of a small country is necessarily high enou^ to insure that a 
small devaluation by a small country will be effective in improving the bal¬ 
ance of payments” (p. 78). Needless to say, the theoretical propositions apply 
to countries with similar export patterns and they do not purport to equate 
the situation of primary exporters and countries exporting manufactured 
goods. 

A separate chapter deals with the foreign trade multiplier. This time, Lloyd 
accepts the assumptions customarily made for small countries and reaches the 
conclusion that these countries will tend to have small multipliers and small 
foreign repercussions. This result is unobjectionable but it does not require 
the tedious derivations provided in the text and the appendix, since the rele¬ 
vant formulas are well known. Another chapter presents Graham’s multicoun¬ 
try, multicommodity model as one which produces “some valuable suggestions 
concerning the international trade of small nations” (p. 12S). It would ap¬ 
pear, however, that the product homogeneity and constant cost assumptions 
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iinderl 3 nng Graham’s model have little applicability to the case of industrial 
nations which export chiefly differentiated products and derive much of the 
gains of international specialization from scale economies and competition. 
Neither scale economies nor the effects of competition are adequately dis¬ 
cussed by Lloyd, who moves directly from the short-term effects on the reallo¬ 
cation of existing capacity to agglomeration economies. The evidence he pro¬ 
vides is not sufficient, therefore, to reach the conclusion that the connection be¬ 
tween the size of nations on the one hand, and economies of scale and the de¬ 
gree of competition on the other, is “tenuous” (p. 125). 

Lloyd has painstakingly searched the literature for bits and pieces on the 
problems of small countries, but has not succeeded in welding these together 
in a meaningful way. The result is a rather pedestrian exercise which lacks 
focus and neglects the important question of what implications size has for the 
gains from trade and for trade policy in countries at different levels of devel¬ 
opment. We would not be poorer if the book had not been written. 

Bela Balassa 

The Johns Hopkins University and the World Bank 

Fundamentals of International Economics. By Imanuel Wexler. New York: 

Random House, 1968. Pp. xiv, 428. $7.95. 

This is an imdergraduate text in international trade, aimed at students with 
an elementary competence in economics. It eschews mathematical treatment, 
with the one exception of the multiplier, and it is sparing in the me of dia¬ 
grams. 

The principal divisions of the book are: (a) the basis for and gains from 
trade; (b) external disequilibrium and measures to remove it; (c) trade in¬ 
terference, both public and private; (d) a historic survey of commercial pol¬ 
icy in Europe and the United States, with an added chapter on developing 
countries; (e) regional economic arrangements of the customs-union type. 

The discussion of comparative advantage and reciprocal demand is on the 
whole accurate and readable, starting with Smith and stopping with Marshall. 
It fails, however, to take into account Graham’s contribution. And so, under 
the assumption of constant opportunity cost, the reciprocal demand curve (p. 
82) is curved over its entire stretch. This of course ignores the possibility of 
incomplete specialization under constant opportunity cost, in wMch case the 
reciprocal demand curve must have a straight-line portion. Graham’s treat¬ 
ment of constant cost not only for the two-by-two case but also for several 
goods and several countries is neglected entirely. 

Most teachers would welcome the author’s stress on opportunity cost but 
may regret, as the reviewer did, that he fails to make the link between oppor¬ 
tunity cost and factor endowments. (The latter he stresses as the principal 
basis for trade in Ch. 5.) The difference in factor intensities between goods is 
of course one possible esplanation for increasing opportunity cost, since rela¬ 
tive factor prices change along with composition of output. The author con¬ 
tents himself with assuming increasing cost, but leaving the reader uninformed 
about the reasons (pp. 66-69). 

Factor-price determination, so important a topic in the modem literature, 
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and the natural counterpart of output determination, gets only two pages (pp. 
73-74) of very cursory attention. A teacher widdng to treat this topic would 
find it necessary to carry most of the expository burden himself. 

The section on external disequilibrium is on the whole wdl written. After a 
discussion of the causes, both short-term and long-term, we get a discussion of 
the specie-flow mechanism, followed by an analysis of the multiplier-adjust¬ 
ment process. The multiplier is dealt with algebraically without accounting for 
foreign repercussions, and then verbally with account taken of income adjust¬ 
ments abroad. Unfortunately, the reader is left with the impression that the 
gold-flow mechanism works mainly through the price level, while the multi¬ 
plier works through the direct impact of export (ianges. This is of course in¬ 
correct, since a change in foreign-exchange position, if permitted to affect 
domestic monetary conditions, also leads to a multiplier process, started via 
domestic investment and possibly consumption. 

The alternative to fixed exchange rates, in the form of rate adjustment, 
along with its difficulties, is effectively stated in a few pages. The author keeps 
himself uncommitted as to whether the fixed-rate-domestic-adjustment route, 
or the variable-rate one is to be preferred. The third alternative, direct inter¬ 
ferences with trade and pa 3 nnents receives discussion as a temporary expe¬ 
dient which does not solve the underlying causes of disequilibrium. The sec¬ 
tion ends with a discussion of proposals and measures to increase international 
liquidity, including a brief history of postwar measures and discussion of the 
Triffin Plan and other proposals. 

As in other standard texts, the discussion of government commercial pol¬ 
icy fails to use the reciprocal demand curves developed in the early part It 
follows rather closely the development of Kindleberger, with his ^tinction 
among revenue, terms-of-trade, redistribution, and protective effects. While 
the use of ordinary demand and supply curves does not require one to think 
in particular-equilibrium terms, it does encourage this tendency. And so the 
author fails to point out the rather important fact that export and import du¬ 
ties have similar economic effects. This is one of the findings of A. P. Lemer^s 
famous article, “The S 3 mmetry between Import and Export Duties.’”' 

The final part of the book deals with regional economics arrangements and 
competently treats the customs union issue. It gives space to the principal re¬ 
gional groupings, including both the European and Latin American ones. It 
would have been appropriate to give some space also to the East European 
regional organization. 

On the whole this is a readable book. It is informative on current and past 
policies; where it is somewhat lacking (perhaps in part by choice) is in eco¬ 
nomic analysis. It is the sort of text which can be read with relatively little 
difficulty by the student with only a training in beginning economics, or by 
the intelligent lay reader. It is apt to place too small a demand on an imder- 
graduate senior. 

Franz Gehrels 

Indiana University 

^ A. P. Lemer, Essays in Economic Analysts , London 1953. 
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Business Finance; Investment and Security Markets; 

Insurance 

The Theory of Business Finance: A Book of Readings. Edited by Stephen A. 
Aechee and Charles A. D’Ambrosio. New York: The Macmillan Com¬ 
pany, 1967. Pp.xiv, 713.$9.9S. 

Evety now and then, a definitive book appears. This is such a book, and it 
fills a long felt need for an up-to-date coverage of the dynamic and sometimes 
controversial field of business finance. 

The editors have collected 43 important papers from IS different scholarly 
journals to provide this very useful readings book for financial professionals 
and serious students of capital theory and enterprise finance. As an academic 
textbook it is most appropriate for courses in corporate finance or manage¬ 
rial economics. 

The book is organized into four main parts: “The Conceptual Back¬ 
ground, which covers the goals of business finance and the problem of 
under uncertainty; “The Supply of Capital,” which covers the cost of rapital 
capital structure mix, and dividend policy; “The Firm’s Demand for and Allo¬ 
cation of Capital,” which is concerned with capital budgeting; and “Capital 
Markets,” which covers portfolio selection and stock evaluation problems. 
These main parts, fficept Part Four, are, in turn, further subdivided into 
smaller groups of articles on more specific, narrower topics. 

Part One includes four articles by Bodenhom, Bernoulli, Friedman a nd 
Savage, and Hirshleifer which set the stage for the rest of the book by intro¬ 
ducing the fundamentals of profitability, risk and uncertainty, and choice 
theory which are relevant to the operations of profit-sedang enterprises. 

Part Two is subdivided into three sections. The first section presents a com¬ 
plete treatment of the most controversial aspect of business finance: the cost 
of capital, by including not only the Modigliani and Miller paper which 
started it all but also, the comments by Durand, Weston, Boness, and Brewer 
and Mchaelson along with the replies by Modigliani and Miller. This compre¬ 
hensive coverage presents, in one convenient package, enough of the flavor of 
the controversy while also brmging the reader up to date on its present status. 
The second section contains four articles, by Schwartz, Gordon, Solomon, and 
Ijntner on the question of the optimal capital structure of the firms. Section 
three also contains four articles, by Walter, Lintner, Miller and Modigliam', 
and Gordon, dealing with dividend policy and the valuation of the firm. 

Part Three concerns capital budgeting; its two subdivisions include right 
ai^cles each. The first subdivision includes articles by McLean, Hertz, Hirsh- 
l^er. Smith, HilKer and Bodenhom dealing with the problem of measuring 
the merits of specific capital proposals in an uncertain world. The second 
roup of articles by Bennion; Chames, Cooper, and Miller; Baumol and 
Qumdt; Paine, Cord, Dyckman, Baumol, and Archer deal with the methods 
of internal capital allocation such as: game theory, mathematical program- 
mmg, and inventory theory. This second section buflds upon the base es¬ 
tablished fay the first section to push out to the frontier areas of this impor¬ 
tant topic. These papers are important for their contributions to the decision 
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making process of the firm as well as for their implications for national anti- 
cyclical economic policy making. 

Part Four contains six articles by Markowitz, Tobin, Hir^eifer, Lemer 
and Carleton, Sharpe, and Lintner dealing with various aspects of capital 
theory of interest both to business managers and investors who are concerned 
about how the market values business firms. 

Overall this is an excellent readings book which ^ould be especially useful 
in graduate courses in corporate finance, investments, and managerial econom¬ 
ics, as well as to practitioners interested in these topics. The editors should be 
congratulated for an excellent performance of the extremely difficult task of 
sdecting only the most relevant papers from among all the excdlent ones pro¬ 
duced by boffi scholars and practitioners. 

Alfbsd L. Kahl, Jb. 

University of Georgia 


Business Organization; Managerial Economics; 

Marketing; Accounting 

Executive Compensation in Large Industrial Corporations. By Wilbub 6. Le- 
WELLEN. New York: Columbia University Press, for the National Bureau 
of Economic Research, 1968. Pp. xxv, 371. $13.50. 

Since the introduction of hi^ personal income tax rates (on a progressive 
basis) dining the early years of the nineteen ’forties by the federal govern¬ 
ment, it has never been exactly dear just how well top executives in Am^can 
corporations have made out on an adter-tax basis, both absolutely and rela- 
tivdy to other earners in the economy. Other forms of compensation, it has 
been well known, have been introduced to supplement salary and bonus with 
increasing frequency to ease the bite of the income tax: pension plans, de¬ 
ferred compensation, profit diaring programs, and stock options. In one of a 
series of studies undertaken by the National Bureau of Economic Research to 
add to our knowledge of the influence of tax polides on economic growth. Pro¬ 
fessor Lewellen has taken published r^rts of top executive compensation in 
SO large manufacturing companies, has made supplemental compensation 
forms comparable so far as possible with salary payments, and has laid out 
the history of compensation fixim 1940 through 1963. He has done this with 
diligent effort, great patience, and considerable skill. Ihe result is a definitive 
study of what has happened to executive compensation in large corporations 
in the past quarter century. 

The boo^ very readable, is merciful to the reader. Part I, occiqiying 
roughly one-third of the total, defines the various forms of executive compen¬ 
sation and eiqfiains how nonsalary forms are made compard>le to cadi pay¬ 
ments. Ikobabilities of death and living and discount rates are relevant in 
these comparisons, but a rigorous treatment of them is placed in appendices. 
To understand the argument, it is not necessary to pore over tim appendices. 
Indeed, the general reader is invited to skip entirely the introductory chs^ters 
and to proceed directly to the empirical findings, whidi take up the latter part 
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of the book. These findings rest on data covering the experience of about 550 
executives covering some 8,000 man years’ worth of compensation history. 

An initial finding is that salary and bonus income of the top five executives 
for all SO companies has inaeased by 83 per cent before taxes and 33 per 
cent after taxes since 1940. However, thdr total remuneration after taxes has 
approximately doubled. Deferred and contingent rewards, which now account 
for about half the pay package, have accounted for the major portion of the 
increase in aggregate remuneration. Restricted stock options, originated by 
tax legislation in the early 1950s, have provided nearly one-third of all after¬ 
tax compensation enjoyed by senior executives in recent years. Largely as a 
result of this development, the year-to-year volatility of executives’ pay has 
increased substantially, and their earnings have become closely linked with 
Ae performance of their company’s stod^ Most of the growth in pay occurred 
in the ten years immediately following World War II. 

Growth in executive pay has not been very impressive in relation to rele¬ 
vant historical indices. In total, sales, assets, profits, and market value of the 
corporations for which the executives worked grew much more rapidly than 
the total compensation of those executives. Physicians, lawyers, and dentists 
have also done better over time: their 1963 after-tax incomes ranged from 2.4 
to 3.2 times 1940 earnings as compared with 2.1 for top executives. Manufac¬ 
turing production workers earned 3.6 times as much after taxes in 1963 as in 
1940, and the take-home pay of recent MBA graduates increased four times. 
After adjusting for price changes, the senior executives in the sample were no 
better off in reaZ terms in 1963 tbap in 1940. 

Looking at the cross section data for the top five executive positions, the 
percentage compensation differentials are almost the same now as in the early 
1940s. Relative to the aggregate compensation after taxes for the hipest paid 
executive, the rewards for the other four positions surveyed were 67, 56, 45 
and 38 per cent for the period 1955-63 as compared with 64, 53, 45 and 40 
per cent in 1940-41. Since salary and bonus differentials between the top paid 
and four closest subordinates have narrowed considerably over the period, 
Lewellen concludes that corporations have planned their rnmpensation pack¬ 
age to ma int a in the after-tax structure of senior executive rewards in re¬ 
sponse to ^arply rising personal income tax rates. This was nrrnmpligbod by 
using deferred and contingent compensation patterns more heavily at the top 
positions. Between 1955 and 1963, 62, 50, 44, 36, and 31 per cent of all af¬ 
ter-tax compensation attached to the five hipest paid positions, in dpsrpn>iing 
order, was accounted for by means other than direct rash payments. 

These are only a few of the many interesting findings presented in this vol¬ 
ume. The conclusions depend in a crucial way on the transformation of very 
different ampensation arrangements into current dollar equivalents. This 
transformation, which is somewhat similar for each of the deferred and contin¬ 
gent compensation arrangements, may perhaps most easily be described in 
ter^ of pension benefits, which are familiar to most readers. Suppose a corpo¬ 
ration introduces a plan to pay noncontributoiy retirement benefits to a 
of employees, including executives. LeweUen values that pension to an execu¬ 
tive as the annual premiums required to purchase from an insurance company 
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a retirement annuity equal in value and comparable in form to the pension 
promise. This is the “after-tax current equivalent” of the pension. By taking 
account of personal income taxes that would be paid on salary increments, a 
“before-tax current equivalent” may also be computed. In the case of a stock 
option, the after-tax current equivalent is that salary increase (spread over 
the same term of years as the option) whose present value is equal to the ex¬ 
cess of market price of stock over option price. The current equivalent is re¬ 
computed each year, and a final reckoning made when the option is exercised. 

Applied to pensions, deferred compensation, and stock options, the current 
equivalent technique may give rise to extraordinary increases in an executive’s 
annual income, especially in the later years of life. The author’s rationale is to 
compute a current equivalent which the executive would be as willing to ac¬ 
cept as the original compensation instrument. In spite of this assumed in¬ 
difference, it seems rather arbitrary to count the cost of past service pension 
benefits, granted for a lifetime of company service, as additional income in the 
last few years of an employee’s life. And it seems arbitrary to coxmt as “in¬ 
come” unrealized appreciation in a company’s stock which is not yet owned 
by the executive. Nevertheless, there is no accepted technique for handling 
such cases, and Lewellen has at least constructed a logical and plausible de¬ 
vice for dealing with such situations. His book is a significant contribution to 
the literature on executive compensation, and it will be a standard reference 
work in the field. 

Challis a. Hall, Js. 

Yale University 

Enterprise and Environment, By Neil W. Chamberlain. New York: McGraw- 
HiU, 1968. Pp.xi, 223. ?7.9S. 

Neil Chamberlain’s reflections on the decision process, mainly in large en¬ 
terprises, form the basis for this interesting and, at times, provocative book. 
The book is divided into two parts. The first deals with the administrative 
structure of firms and its impact on the decision process; the second is con¬ 
cerned with the impact of the firm’s environment on decision making. Since 
the first part of the book is the more successful of the two, I shall focus most 
of my discussion on it. 

The author conceives of the firm as a “complex of interpersonal relation¬ 
ships” organized for a common goal defined by the “corporate personality.” 
The managers of a firm are not a homogeneous group but are rather individu¬ 
als with differing and, at times, conflicting objectives. Objectives are, in turn, 
determined partly by the personality of the manager and partly by his posi¬ 
tion within the corporation. Since hierarchical control is only partially effec¬ 
tive, all administrative and strategic decisions result from a complex bargain¬ 
ing process within the firm. 

\^t distinguishes the firuv from other types of organization is its pursuit 
of profit as a primary goal. Chamberldn, however, rejects both profit maxi¬ 
mizing and satisficing as managerial objectives because he believe the margin 
of uncertainty associated with alternative strategies is too large to make dose 
calculations meaningful. Rather, he argues, firms select strategies that are ex- 
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pected to yidd acceptable profits and concurrently pursue the goals of ex¬ 
panding sales revenue or the asset base. In this respect, his position appears to 
be dose to that of Robin Marris. He also concurs with Edith Penrose that 
growth is pursued to utilize more intensivdy managerial time which is contin¬ 
ually being released as strategic decisions become routine. Profits or growth, 
however, are only general goals which are achieved through the choice of some 
set of strategies, and it is these strategy sets that are the subject of internal 
bargaining and Aat define the corporate personality. 

The above outline is only the skdeton to which Chamberlain attaches many 
interesting reflections and insists. What is lacking, however, as in most orga¬ 
nization theory, is a set of hypotheses presented with sufficient rigor to permit 
empirical tests. Moreover, the absence of an explidt modd leaves unanswered 
a number of crudal questions. For example, how does a strategy set become 
sufficiently stable to define a corporate personality. The personalities and aspi¬ 
rations of managers vary, hierarchical control is of limited effectiveness, and 
the tenure in office of most chief corporate executives is fairly short. Why, 
then, are not strategy choices merely the consequences of momentary equilibria 
of conflicting forces, with little continuity? How frequent are realignments 
among managers in the bargaining process and what variables affect the sta¬ 
bility of alignments and of policies? 

An even more basic issue is the question of how important strategy choices 
are as compared to constraints arising from competition, from the character of 
the market, and from the intrinsic limitations of perceived opportunities. 
While the imagination of managers doubtless affects what opportunities are 
discovered, it may wdl be that alternative strategies play only a minor role in 
that most managers react in the same way when faced with the inherent con¬ 
straints of a situation. Perhaps it is this that permits firms to function as inte¬ 
gral units even when their division managers have conflicting aspirations. More¬ 
over, if strategies are really important, why do not the superior results of 
superior strategies become apparent and imitation lead to homogeneity? Or 
are there insurmoimtable obstacles to imitation? To resolve the issues Cham¬ 
berlain raises, one needs to specify a model in sufficient detail so that predic¬ 
tions based on alternative hypotheses can be distinguished and tested empiri¬ 
cally. 

These comments are less a criticism of Chamberlain than of the present 
state of organization theory. The author has made a valuable contribution to 
our imderstanding of the decision-making process by offering numerous in¬ 
sights which, hopefully, will eventually find their way into more formal state¬ 
ments of hypotheses. Ihis is sufficient contribution. Chamberlain, incidentally, 
is pessimistic on the usefulness of economic theory in explaining strategy 
choices. He believes that theory helps explain what he calls ^'routine” deci¬ 
sions, but the usefulness of generalizations about policy choices is severely 
limited by diversity in behavior. Variant behavior, he argues, introduces inde¬ 
terminacy. “The central tendencies of corporate behavior generate some pre¬ 
dictability, but the dispersion of behavior following from variant strategy sets 
opens up the possibility of thrusts and probes which are unpredictable but po¬ 
tentially influential on the economy.” Once again, this raises empirical ques- 
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tions. How pronounced are the “central tendencies” and how stable is the eco¬ 
nomic behavior of corporate managers? 

The second part of the book examines the effect of environment on decision 
making and has the ambitious objective of describing the relation between the 
firm and society. It is not surprising that the objective proves elusive. Nev¬ 
ertheless, the author has interesting comments to make on a broad range of 
subjects including the character of planning, the relation between the values 
of society and the objectives of firms, the use of firms by governments as in¬ 
struments of foreign policy, and the conflicts between the sovereignty of inter¬ 
national firms and of the governments of the countries in which they operate. 

All in all, the book offers rewarding reading to those interested in manage¬ 
rial problems and in organization theory. 

Michael Gort 

State University of New York at Buffalo 


Industrial Organization; Government and Business; 

Industry Studies 

Monopoly, Big Business, and Welfare in the Postwar United States. By Dean 
A. Worcester, Jr. Seattle: University of Washington Press, 1967, Pp. 
xii, 243. $12.50, 

The title of this book is not so much misleading as incomplete. It is about 
monopoly, big business, and welfare and many other things as well. The wide 
range of subjects treated makes a tolerably accurate summary of results im¬ 
possible in a short space and the composition of a review downri^t hard 
work. I would begin by guessing that, with severe editing, at least three- 
fourths of the material presented could be disaggregated into three self-con¬ 
tained parts: a study of the role of product differences in microeconomic 
theory, a critique of the recent professional literature on industrial organiza¬ 
tion (broadly defined), and a presentation of the case for analyzing the Amer¬ 
ican economy on the hypothesis that firms act independently, i.e., without col¬ 
lusion, to maximize short-run profit. Specialists in industrial organization will 
probably find this last part the most rewarding while the other parts are likely 
to have the greater interest for nonspedalists. 

Worcester argues that since every industry began as a single firm, it should 
be possible to infer something about business motivation from the distribution 
of firm size and market shares as revealed in the statistics on matiure indus¬ 
tries. (Legally, free entry is assumed.) By my reading, Worcester seems to 
view tite bdiavior of a pioneer firm as going tinough three stages. In the first, 
it has the industry to itself and charges what it believes to be a profit-max¬ 
imizing price. As new firms enter, the pioneer firm clings to its original output 
and lets price fall. Finally, when entry by rival producers has eliminated all 
except normal profits, while demand continues to grow, it se^ to preserve its 
market share. 

Worcester acknowledges that such a holding operation is not, strictly ^leak¬ 
ing, a maximizing strategy. But he argues convincingly that, for the firm with 
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(approximately) constant unit cost over the economically relevant range of its 
output and limited information about present and future demand, this opera¬ 
tion closely approximates such a strategy. The intriguing feature of this ap¬ 
proach is that it generates a distribution of firms ranked by size which is (ap¬ 
proximately) log normal. That is, the oldest and largest firm is twice the size of 
the second oldest and second largest. This second firm is twice the size of the 
third oldest and third largest, etc., (p. 84). For readers who are instinctively 
suspicious of the above h 3 ^othesis, Worcester brings forward two alternative 
explanations of firm behavior—collusion (especially as manifested in price 
leadership) and limit or stay-out pricing where the firm sacrifices most of its 
short-run profit to discourage new firms from entering. If a collusive strategy 
is followed, firms will be of more nearly equal size. If stay-put pricing is cho¬ 
sen, the oldest firm will be much larger than any other. 

Having related expected industry structure to these three hypotheses, 
Worcester exaifiines the relevant data for the American economy and finds 
that they are, for the most part, consistent with the hypothesis that most 
firms use an independent maximizing strategy. This result seems to have been 
anticipated by the author. Early in the book he argues that stay-out pricing 
requires too much information to be preferred strategy while the possibility 
of cheating undermines the economic appeal of collusion. 

My own feeling is that, as an industjy matures, the firms come into posses¬ 
sion of information which, when pooled, makes stay-out pricing an increasingly 
attractive alternative; that, while any form of tacit collusion or legally unen¬ 
forceable contract is vulnerable to chiseling, a corporate merger definitely is 
not, and hence that, in the absence of antitrust laws, the normal condition of 
a mature industry is the dominant firm pattern which was emerging in Ameri¬ 
can manufacturing industries before the Supreme Court broke up the oil and 
tobacco trusts in 1911. In an earlier article Worcester attributed the decline of 
the dominant firm in the United States to the burdens of price leadership; he 
felt that, while the dominant firms as the price leader had to play the game to 
make it work, smaller rivals were able to discretely, remorselessly, and suc¬ 
cessfully cheat. Personally, I find the deliberate use of the antitrust laws to 
substitute oligopoly for “monopoly” to afford a more plausible explanation of 
the dominant firm^s decline. I must remain respectfully skeptical of Worces¬ 
ter’s fundamental premise that entrepreneurial goals can be inferred from con¬ 
centration statistics. 

The universe being biased in favor of theorists, short reviews are inevitably 
unjust to important books with substantial empirical content. Therefore, I 
would conclude with the estimate that this book ought to be read by all spe¬ 
cialists in industrial organization for its fresh thinking on old and difficult is¬ 
sues—and as an introduction of some new and difficult ones. Notwithstanding 
some serious faults of organization and a tendency to take a great deal for 
granted in the reader, it can usefully be studied by anyone who wishes to 
check on recent developments in an important, little publicized, and rapidly 
changing area of economics. 

Donald Dewey 

Columbia University 
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Investments for Capacity Expansion: Size, Location, and Time Phasing, Edited 
by Alan S. Manne. Cambridge, Mass.; The M.I.T. Press, 1967, Pp. xv, 
239. $10.00, 

The present volume is an outstanding contribution to the application of the 
techniques of process analysis to industrial development planning. Process 
analysis, as defeed by Manne earlier (with Markowitz, [2, p. 3]) “. .. treats 
industrial capabilities in terms such as blast furnace capacity, petroleum prod¬ 
uct specifications, and metal machining operations—^in contrast with ap¬ 
proaches which treat capabilities in terms such as gross national product or 
interindustry sales and purchases.” ^ 

The volume is built around four case studies presented in Part I (about two- 
thirds of the text), concerning aluminum, caustic soda, cem^t, and nitroge¬ 
nous fertilizer industries in India. All of these are by Manne, the last co-au- 
thored by P. N. Radhakrishnan and T.V.S. Rama Mohan Rao. For each of 
these industries, a locational analysis was required for determining the num¬ 
ber of producing points and the tributary market areas of each. “The view¬ 
point here is that of a preliminary investment survey, one that provides a 
rough framework within which to draw up a detailed proposal for the next 
project to be built. The conclusions of such a preinvestment survey are in¬ 
tended to serve as the initial premises for a specific project: when, where, and 
how large a unit to construct” (p. 20). 

What is novel in these case studies as contrasted with previous locational 
analyses tuiderlying industrial development programs is the explicit consider¬ 
ation given to the time phasing of investments. The introduction of a dynamic 
framework is far from academic: the results of the locational studies hinge 
critically on the precise interlock between differently phased investments at 
different locations, with a seesaw pattern of commodity transport linking dif¬ 
ferent producing points, in line with their temporary capacity surpluses or 
deficits. 

The theoretical difficulty of such an analysis consists in optimizations in¬ 
volving nonconvex point sets. Since many local optima are available, local op¬ 
timality conditions offer no guarantee of achieving a global optimum. Noncon¬ 
vexities enter by way of economies of scale in regard to fixed investments. In 
dynamic problems involving multiple locations, diseconomies of small scale 
must be balanced against both transport costs and the discounted costs of idle 
capacity as new plants are built to keep ahead of expanding demand. 

While a numerical example of time-phased investments at two productive 
locations, with back-and-forth transport between altemaring capacity surplus 
and deficit points, had been published earlier [3], the present volume not only 
provides the first operational application of the idea of time phasing, but also 
makes a series of pioneering contributions (in Parts II-III, the last third of the 
volume) to the mathematical theory and computational problems concerning 
such systems. Chapters by T. N. Srinivasan and Donald Erlenkotter generalize 
and deepen Manners earlier results on d 3 mamic single-location systems [1]; 
Manne and A. F. Veinott, Jr., prove a fundamental theorem for optimal capac¬ 
ity schedules with arbitrary increasing time paths of demand; Erlenkotter for¬ 
mulates a dynamic programming solution to the system that is ingeniously re- 
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duced in size by utilizing the structural features of optimal invesment schedules; 
and finally Manne defines, tests, and applies to the Indian case studies an imagi¬ 
native heuristic algorithm that is based on restricting the investment schedide 
at each location to constant time intervals while simultaneously tying them to¬ 
gether into a major cycle that repeats indefinitely. 

Manne is at his best when devising sophisticated algorithms and opera- 
tions-research techniques which he brings to bear on practical problems. The 
four case studies included in the volume are classical ex a m ples of preinvest¬ 
ment analyses that are both inspired by the best available technique and fully 
down to earth. He also has the gifts of a natural teacher: the case studies and 
background discussion of Part I are presented with a lucidity and an intuitive 
grasp that make them eminently suitable as assigned readings for courses of 
industrial economics or economic development, and even for intermediate eco¬ 
nomic theory courses. The heady atmosphere of reality pervading these case 
studies, with their powerful nonconvexities, nonmarket features, and 
tedmical-institutional detail, makes them an effective antidote against the 
stultifying scholasticism of many of the standard theory texts. 

The major empirical result that emerges from the industry studies is that 
the calculated optimal plant sizes tend to be considerably above the actual 
plant size proposals of the Fourth Plan of India. Mamie’s interpretation of 
this discrepancy and his resulting policy conclusions are, however, subject to 
some reservations. Manne attributes the discrepancy to . a politick bar¬ 
gaining process with piecemeal decision making,” and to “. . . the absence of 
conscious and deliberate benefit-cost calculations.” In so doing he takes it for 
granted that the optima that emerge from his models are at least in an ap¬ 
proximate sense also socially optimal, a point subject to some doubt. In dis¬ 
cussing qualitative factors that might bias his results upward or downward 
with regard to plant scale—^and which he dismisses as mutually offsetting—he 
omits one which in fact may be critical, namely the stimulating effect of more 
dispersed development on the formation of savings, skills, and technological 
progress m otherwise stagnant areas. The key question is: does an increase 
in plant size deprive some areas of needed economic development? As Manne 
emphasizes, this cannot be answered when looking at a single industry in iso¬ 
lation, since an area passed over by one industry may well attract other indus¬ 
tries. StiU, a general policy conclusion to increase plant sizes must be thor- 
ou^ly checked against the possible setback to the development of smaller 
centers that may be implied, especially when computed cost differentials on 
which such a recommendation is based are narrow. The “political bargaining 
process” may well reflect the external benefits of dispersed development; more 
“sophisticated” benefit-cost analyses could then result in pushing the system 
asvay from socially desirable positions! Incidentally, Manne’s time-phased loca- 
tionkl models are doing far better in this regard than his benchmark models 
postulating isolated productive locations, since the time-phased models greatly 
reduce the apparent disadvantage of dispersed development—a result implicit 
in Manne’s tabulations for the two chemical case studies. 

The investment schedules that emerge from the case studies raise interesting 
questions concerning the joint planning of equipment-using and equipment- 
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supplying industries. Manne broaches one of these questions—plant size stan> 
dardization—^in a single specific case. The general problem appears to be the 
logical next candidate for an extension of the methods of this volume. This 
may provide the key to some hitherto puzzling phenomena, such as the non- 
Keynesian capital investment cycles observed in centrally planned economies, 
or similar swings in the orders of equipment suppliers to national power au¬ 
thorities. 

Thomas Vietokisz 

New School for Social Research 
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The Canadian Economy and Disarmament. By Gedeon Rosenbluth. New 
York: St Martin’s Press, 1967. x, 189, $5.50. 

Most economists have a good—but very imprecise—idea of the major turn¬ 
around in the economy required by disarmament; in this thorough and use¬ 
ful study, Rosenbluth fills in the details for the Canadian case. 

Recently, about 4-5 per cent of Canadian GJJ.P. has been generated by de¬ 
fense spending by Canada and by other countries (especially the United 
States). Rosenbluth traces down the direct and indirect industry implications 
on Canada in a three-level input-output analysis. 

First—and most important by far—^is Canadian government expenditure on 
domestic military purchases; the sectors most d^endent on this are transpor¬ 
tation equipment (especially aircraft) and electrical equipment. Second is the 
U.S. government’s direct military purchases in Canada. Finally, U.S. defense 
expenditure in the United States generates secondary and tertiary purchases 
in Canada, with the Canadian sector most dependent on U.S. defense spending 
being metd mining. So far there are no great surprises, except perhaps that 
U.S. government expenditures have only about one-third the impact on Can¬ 
ada of Canadian government expenditures. 

But the more important issue is: “With disarmament how are these expenr 
ditures to be replaced?” Rosenbluth goes through the catalogue: education, 
hospitals, poverty programs, and the like; alternatively, the ultimate guaran¬ 
tee of adequate final demand—a tax decrease. Closing this eapenditure gap 
raises problems that are essentially political, rather than economic. 

The key economic problem is die one of resource mobility as total demand 
is reallocated in an entirely new pattern. Here Rosenbluth identifies the spe¬ 
cific firms, areas and occupations for which outward mobility mi^t be cnti- 
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cal. But the evidence is that there is already high mobility of the Canadian 
labor force even in normal conditions when there are no great pressures for 
resource reallocation: . . . “nearly half the labor force changed jobs within a 
year (data for 19S6-60). More than one-third changed their occupations, 
more than one-fifth their industry .. (p. 103). The conclusion of this study 

is that adjustment to changing demand patterns would involve no insur¬ 
mountable problems, especially in view of various adjustment assistance pro¬ 
grams that could be brou^t into play. 

Thus, the major contribution of this book is to show that, although defense 
expenditure may be a vested interest of the contractors and subcontractors in¬ 
volved, it is not a vested interest of the public at large. But paradoxically in 
making this case so well, Rosenbluth weakens his call for more elaborate gov¬ 
ernmental machinery for further study of economic implications. This re^ 
viewer is left with the feeling that the things that should be said for Qinada 
have now been pretty well covered by Rosenbluth. The domestic problems 
may be handled relatively easily once the more intractable international politi¬ 
cal problem of disarmament is solved. Is not this latter issue the one that now 
deserves the additional resources? 

While some of the descriptive material does not make for very exciting 
reading, the book is dear and concise. For example, the introduction to the 
chapter on the Effect of Disarmament on Research and Development is a fine 
primer on the economics of R and D; there is also an interesting discussion of 
how scale effidendes have drawn Canada into defense sharing agreements 
with the United States. 

This book should be useful for policy makers as they come to deal with 
problems of disarmament in the future. But more broadly, it suggests guide¬ 
lines for other studies of economic dislocation—for example, the effects of 
tariff reduction or technological change. 

Ronald J. Wonnacotx 

University of Western Ontario 

Investment and the Return to Equity Capital m the South African Gold Mining 
Industry, 1887^1965. By S. Herbert Frankel. Cambridge: Harvard 
University Press, 1967. Pp. x, 131. $9.95. 

One of the main points at issue in this study is whether the internal rate of 
return^ to equity capital in 116 large South African gold mining companies 
tends to equality with those in other industries and countries after allowing 
for risk and spedal circumstances. If the firms in the South African gold in¬ 
dustry had been buffeted by sizable imexpected changes and forces to a much 
greater extent than industry in general, we should not espect a strong ten¬ 
dency to equality. Frankel finds what he regards as a close correspondence 

^In caloilatmg the internal rate of return, the capital input series begins with origi¬ 
nal capital paid in or the market value of the shares if the period of the calculation be¬ 
gins after the birth of the hrm. Shares issued for in kind contributions (e.g., mineral rights) 
are valued at market. The dividend series always is followed by the market value of the 
shares as of the end of the period. Direct determination of depletion is not required by this 
method, this being done implicitly by the market in setting the beginning and ending 
equity capital values. 



BOOK REVIEWS 


1479 


between the return to South African gold and U.K. equities. For example, 
from 1919 to 1963, the gold companies 3 ddded 9 per cent (the average of suc¬ 
cessive 10-year internal rates of return) as compared with 7.5 per cent for 
U.K. equities and 2.8 per cent for U.K. consols. From 1935 to 1963, gold min¬ 
ing 3 delded 4.3 per cent as compared with 7 per cent for U.K. equities. 

There are many deviations from uniformity of return that call for explana¬ 
tion, of course. The slightly higher return to Mining Groups and Finance 
Houses is explained by special risk bearing and administrative hmctions. The 
lower rate of return to gold compared with equities after 1935 is thought to be 
explained mainly by the continued expectation that the persistent fall in the 
value of gold relative to other commochties would eventually be corrected by a 
rise in the world price of gold. 

Sizable differences in the rate of return between the different gold producing 
areas of South Africa (for 1887-1965 the rates for the six areas are, in order: 
2.2, 4.7, 6.1, 7.5, 9.3, and 9.3 per cent) are said to reflect different costs of 
exploration, development, and production. If such differences are foreseen cor¬ 
rectly, however, there should be no resulting differences in internal rates of 
return calculated by the procedure used in this study. The observed differ¬ 
ences would seem to reflect, instead, the noncancelling errors made by inves¬ 
tors in assessing the prospects of mines in the different areas. 

In a similar way, variation among the returns of different companies must 
reflect the differential effects of factors not foreseen clearly. This variation is 
sizable. For 65 companies in operation for part or all of the period 1887- 
1932, the interquartile range of internal rates of return (Qs-Qi, including SO 
per cent of the firms) was 21 percentage points. For 51 companies established 
after 1932, the interquartile range for 1933-1965 was 15 percentage points, 
lower, but seemingly quite high. 

Because the study is very spare—only 30 pages of folio size text excluding 
notes and appendices—^it does not exploit fully the variety of calculations and 
range of comparisons it contains. The wealth of data and completed calcula¬ 
tions should be very useful in further investigations of the bAavior of this 
industry, either internally or in relation to other industries. The variation of 
return among firms and their wanderings in the distribution of returns is a 
particularly attractive area for further study. 

Orris C. Herfindahl 

Resources for the Future, Inc, 

Washington, D. C. 

Antitrust Economics: Selected Legal Cases and Economic Models, By Eugene 
M. Singer. Englewood Cliffs, N.J.: Prentice-Hall, 1968. Pp. xii, 276. 
$7.95. 

As is frequently true, the subtitle to this book qualifies the main title in an 
essential way: Eugene Singer supplies a selected rather than comprehensive 
survey of the antitrust economics area. By way of organization. Singer indi¬ 
cates in the preface that “the legal and economic analyses have been arranged 
... in separate chapters’’—^which mi^t be taken as a warning to the reader 
that an integrated analysis is not attempted. Such an interpretation would, in 
this instance, be correct. 
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Such a fault (if one regards this as a demerit of the book, as I am inclined 
to) is not entirely Singer’s. The literature on antitrust economics has typically 
been content with rdatively loose connections between the relevant economic 
theory and its application to specific cases. One might have hoped, however, 
that Singer’s extensive experience as a consultant would have suggested ways 
of tightening up the connections. 

The book is organized in eight sections. Section A deals with the ^‘founda¬ 
tions of antitrust,” and includes a weak chapter on welfare economics. Section 
B is concerned with monopoly. The first four chapters trace the development 
of “monopoly” interpretations by the courts from Standard Oil (1911) through 
U.S. Steel (1920) and Alcoa (1945), up to the Cellophane case (1956), with 
a note on Grinn^ (1966). This 34-page survey may well prove a useful refer¬ 
ence in undergraduate industrial organization courses. It is followed by a 
chapter on monopoly indexes. 

Section C deals with oligopoly. Both of the chapters on duopoly and oligop¬ 
oly models as well as the chapter on monopoly indexes tend to be ency¬ 
clopedic rather than critical. As a result, models are sometimes undermoti¬ 
vated—profit indifference curves, for example, although extensively employed 
are merely presented rather than derived—and are nowhere critically evalu¬ 
ated. The references are similarly profuse; many appear to lack relevance to 
this book (for example, those to the recent literature in the Review of Eco¬ 
nomic Studies on the stability of Cournot models). 

A chapter on parallel business behavior follows. No attempt is made to de¬ 
velop the relationships between the series of cases that are examined here and 
the preceding models, although the juxtaposition of these chapters presumably 
suggests that connections exist 

Section D has three chapters on the concept and measurement of concentra¬ 
tion. Much of this is based on research of Singer’s published elsewhere, and is 
among the best material in the book. 

The last four sections deal respectively with tying arrangements, vertical in¬ 
tegration, price discrimination, and mergers. The policy issues as well as the 
cases examined in each of these chapters are all interesting. Differences in in¬ 
terpretation from Singer—for example, overcon^omerate organization as a 
S 3 ^tem of subsidization—are, however, apt to be common. A chapter which 
develops conduaons is conspicuously missing. 

Singer realistically characterizes the book as a “supplemental text,” and in¬ 
dicates that the intended audience is primarily “advanced undergraduate and 
graduate students in a university department of economics.” I would judge 
undergraduate use to be the more appropriate. 

Oliver E. Williamson 

University of Pennsylvania 

Economics of Pood Retailing. By Daniel I. Padberg. Ithaca: Cornell Uni¬ 
versity Food Distribution Program, 1968. Pp. xi, 292. 

In his Foreword, Professor PWberg notes, “This book grows largely out of 
the massive economic data collection assembled by the National Commission 
on Food Marketing,” on whose staff he served. It is very convenient for earn- 
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omists interested in the subject to have so much data relating to food market¬ 
ing made available in this form, accompanied by a highly competent economic 
e^osition. One hopes that there vrill be further studies similarly exploring 
other segments of &e general held investigated by the National Commission. 

This volume examines all aspects of market structure, behavior, and perfor¬ 
mance in food retailing, and offers mudi fuller information on these than has 
hitherto been readily available. The “industry” has an intermediate level of 
concentration, averaging about SO per cent for the largest four sellers in U.S. 
Metropolitan Areas. Concentration in selling is not now growing, though it in¬ 
creased during the 1950s. Other aspects of structure also seem relatively sta¬ 
ble: scale economies are not espedally significant and are not increasing, ver¬ 
tical int^ation is not extensive and also not chan^g much, and entry is still 
relativriy easy. The author judges most aspects of market bdiavior to be work- 
ably competitive. The economic performance of the industry has been good. 
The only reservation to this condurion concerns the purchasing side of food 
marketing: the author discerns a tinge of monopsony in large wholesaling op¬ 
eration, reinforced by entry barriers at this levd and by private-label pro¬ 
grams of large buyers. On the other hand, these private-labd programs un¬ 
doubtedly help to forestall monopoly at the level of foodstuff manufacture. 

These condusions are neither new nor startling, but it is reassuring to have 
them brought up to date and backed with the latest available evidence. The 
reader will not find any new synthesis of organization theory in this volume, 
nor fresh insights or methodological breakthroughs. It is practically devoid of 
theoretical models; the norms of competitive bdiavior and the anal 3 rtical 
framework of structure, conduct, performance are implidt but imdergo no new 
development. One feature of the book is rather puzzling: the presence of “re¬ 
view” questions at the end of each chapter, and a “^ossary,” in which the 
level of exposition becomes elementary indeed. One wonders what audience 
the author had in mind. The book is apparently not intended as a textbook. 
Perhaps it will be read by people in the industry, who might need the glos- 
saiy, and by students in undergraduate marketing cotuses, who mi^t find the 
questions useful for organizing their thoughts. If so, both groups will be ex¬ 
posed to a competent and professional industry investigation. Economists who 
do not need these study aids will nevertheless find the information in the book 
useful and timely. 

Jambs W. McBIie 

Vanderbilt University 


Land Eccxaomics; Agricultural Economics; 

Economic Geography; Housing 

Agriculturd Development and Economic Growth. Edited by I&suan J. 
SouTHwoRXH AND Bkuce F. Johnston. Ithaca: Comdl Universi^ Press, 
1967. Pp. XV, 608. $12.00. 

This timdy volume contains an interpretive chapter by the co-editors and 
tlurteen individually commissioned contributions on a variety of specific di- 
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mensions of the general subject under discussion. That subject is, of course, 
agriculture in the developing economy and the overall purpose of the volume 
is to drive yet another nail into the coffin of neglect of that important sector. 
To serve their purpose the editors have taken pains to assemble a highly tal¬ 
ented group of contributors—^and critics—for each of the subject areas se¬ 
lected. 

As is inevitable in a volume of this kind, there are difficulties relating to the 
integrative nature of the effort—and that remains true in spite of an astonish¬ 
ing amount of cross-referencing. What is achieved is a mosaic with most of the 
stones well formed and carefully placed, but with an overall design which is 
not always fully apparent. 

For one thing, even when viewed as a collection of readings, there does not 
seem to be agreement on where in the spectrum between surve 3 dng the litera¬ 
ture and probing its frontiers the individual articles are intended to fall; for 
another, though we recognize that no one man, or even a small team, can be 
simultaneously expert in all the areas encompassed by this volume—some 
agreement on a fresh general framework for looking at the same animal from 
different directions is absent. In other words, this is an excellent reference 
work, a must on the bookshelf of anyone interested in development; only rela¬ 
tive to some concept of “what might have been’’ do we lament the failure to 
be more innovative. 

Moving on to the individual contributions. Chapter 2 presents an approach 
to a theory of agricultural development by John Mellor. This is a very compe¬ 
tent interpretive piece which is distinguished by its effort to relate agricultural 
development to what is going on in the rest of the developing economy. Mellor 
traces the components of change in the demand for agricultural output under 
certain exogenous conditions attaching to nonagricultural growth; understand¬ 
ably he does less well with the more difficult supply side and thus his intersec¬ 
toral terms-of-trade discussion strikes one as somewhat artificial. He makes a 
useful contribution in tying up individuals’ marginal utility of leisure and 
marginal product schedules with the withdrawal of labor from agriculture 
even if he neglects the important Nicholls-Tang type of interaction between 
the sectors. It is, finally, too tempting not to take issue with his statement 
that the crux of the difference between the Fei-Ranis and the Jorgenson mod¬ 
els has to do with assumptions of zero vs. positive marginal productivity of 
agricultural workers; what is central is the assumption of classical vs. neoclas¬ 
sical wage determination in agriculture, not the existence or nonexistence of 
the razor’s edge case of zero marginal product. 

Chapters 3, 4, and S by John Brewster, Cliff Wharton, Jr., and John Mont¬ 
gomery, respectively, take up the issue of the required social and economic 
infrastructure for successful agricultural development. Brewster is concerned 
mainly with the need for “stable, progressive government” if increasingly pro¬ 
ductive technologies are to be absorbed; recent experience in such coun¬ 
tries as South Korea, Taiwan, and Pakistan seems to bear him out. It is a 
little more difficult, however, to accept the implied basic point that this para¬ 
gon is only to be found at the center, i.e., that “only very primitive technol¬ 
ogy can be generated and put to use by such small units of collective action as 



BOOK REVIEWS 


1483 


the extended famfly, clan, tribe, or village” (p. 94). People can certainly orga¬ 
nize themselves creatively in a number of wa}^ for the successful adoption, 
adaptation, and diffusion of new technology; but it would be difficult to make 
the case that local bodies, whether farmers’ associations, cooperatives, or vil¬ 
lages don’t have a very important role to play in making an agricultural revo¬ 
lution come off. Perhaps decentralization is, after all, part of what Brewster 
means by “progressive.” In fact, I suspect that Wharton’s emphasis on capi¬ 
tal-extensive vs. capital-intensive infrastructure, differentiated as to purpose as 
much as to factor proportions, is really a way of emphasizing the organization- 
intensive nature of successful agricultural development. 

Both Wharton’s contribution on economic infrastructure generally and 
Montgomery’s on the role of education specifically may be characterized as 
comprehensive, competent, and extremely useful annotated bibliographies. 
They whet the appetite for more, e.g., for light on such perennial questions as 
the relation of literacy to agricultural development, complementarities among 
various infrastructural inputs—or perhaps even on an approach to a synthesis 
of all the listed relevant “factors.” But these are not easy questions and per¬ 
haps we have no right at this stage of our knowledge to ask for more than a 
competent survey of the terrain, coupled with the specialist’s occasional in¬ 
sight and his prescription for further research. 

W. W. MacPherson and Johnston follow up with a fascinating chapter de¬ 
voted to a description of the distinctive features of tropical agriculture. The 
fascination derives, in part, from being introduced to an agriculture which 
until recently has not received the attention it deserves, but also because the 
relevant features of the terrain are presented in a highly cogent and illuminat¬ 
ing fashion. There are important issues on which further illumination would 
have been welcomed. For example, there is the very interesting observation 
(p. 192) that the system of sla^ and bum “is really economic and effective 
provided [only] there is enough land to permit fallow periods of sufficient 
length.” This is compared to what kind of agriculture, using what kinds of 
inputs—conventional or nonconventional—on the intensive margin? Does the 
shortening of the fallow and the recent first appearance of artificial fertilizer 
in tropical Africa imply that “free land” is coming to an end? Smely there 
must be some point at which intensive agriculture using new seed varieties— 
as is now happening in Asia with such remarkable results—^will displace slash 
and bum agriculture, even if land continued plentiful. Too bad also that the 
authors did not draw on their wide experience to illuminate the currently very 
topical and related issue of how mu^ mechanization really makes sense in 
tropical agriculture. They observe (p. 216) that “labor is seldom a limiting 
factor” but are ambivalent on the question of mechanization where multiple 
cropping is possible and seasonal labor shortages occur; it would have been 
helpful to have a fuller appreciation of the difference between economic and 
ph 3 rsical feasibility. 

In the two chapters that follow (7 and 8) K. L. Bachman, R. P. Christen¬ 
sen and P. M. Raup address the troublesome issues of optimal farm size, land 
reform, and agricultural development. Bachman and Christensen, after what 
amounts to a not terribly successful short introduction to production theory, 
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deal with a stirvey of the major implications of scale and size on static pro¬ 
ductive efficiency and technological change in agriculture. This reader did not 
find the conceptual apparatus very helpful, but the literature surveyed, the 
bibliography dted, and the extensive practical experience brought to bear, all 
serve to illuminate substantially some rather complex issues. It is hi^y in¬ 
structive, for example, to note, on the static side, the empirical evidence of 
greater productivity per crop acre on medium and large-scale plots, contrasted 
with the greater productivity per acre, due to multiple cropping, on smaller 
plots. Similarly, on the dynamic side, with respect to the existence of a much 
weaker relationship between size and technological change than one would ex¬ 
pect due to the government’s role in performing those few productive func¬ 
tions which require size. 

It is nice to have one’s prejudices about the doubtful value of general mech¬ 
anization reinforced by reference to the relatively small number of simulta¬ 
neous standard operations required and the consequent heavy burden on coor¬ 
dination and scheduling even under state farm or cooperative arrangements. 
Understandably not very many questions are answered and not all can even 
be raised. The usefulness of the proposed taxonomy as among small, dual¬ 
sized, and large is not demonstrated. While this reviewer wouldn’t go as far as 
critic S. L. Barradough who sees no hope of saying an 3 dhing useful on issues 
of size and scale as long as other parameters are in flux, it must be admit¬ 
ted that many of these other factors may dominate so completely that easy 
generalizations assume unusually heroic proportions. 

One important dimension of the size issue neglected by Bachman and Chris¬ 
tensen but dealt with by Raup is the impact of size on the generation and 
channelization of agricultural saving. Raup’s emphasis on the impact of land 
reform on the accretionary, nonspectacular quality of capital accumulation, 
e.g., livestock, housing, fencing, drainage, and road construction, is well taken. 
He ri^tly emphasizes not only the conventional importance of stable expecta¬ 
tions for production incentives but also the unconventional point about the 
impact of additional mvestment opportunities, inside as well as outside of ag¬ 
riculture, on the ex ante consumption function. The Raup piece moreover con¬ 
tains an excellent discussion of the importance of decentralized decision mak¬ 
ing in the aftermath of land reform, not only from the point of view of the 
greater flexibility of economic decision-making afforded by smaller size but 
also with respect to its longer-run impact on the social and political fabric of 
the society. 

The Japanese historical e^>erience demonstrates that a landlord/tenant sys¬ 
tem also can be made to retain the necessary incentives as long as the 
efficient-sized units of production coincide with the tenant family management 
unit, and the tenant share is a fixed percentage of total output and not subject 
to year-by-year landlord erosion. This is especially relevant when the gains 
from redistribution must be weighed against possible losses a rising from the 
need to replace such other landlord functions as the provision of credit, stor¬ 
age, and information. Overall, the evidence seems to support Raup—not critic 
R. P. Dore—on the greater proneness of smaller producing units to adopt in¬ 
novations—while here again, as in the static case, some of the social functions 
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of research, adaptation, and extension will necessarily have to be handled by 
some form of collective action. 

Raup is on less sure ground, on the other hand, than Dore, in suggesting 
that land reform should not be undertaken in the early phases of development 
but can wait until the agricultural population is no longer vastly predominant 
If a change in the size of the typical producing unit is indeed important in 
getting the agricultural sector and thus the economy moving, the suggestion 
that one should wait until the center of gravity has already drifted to nonagri¬ 
culture—^itself a s 3 nnptom of success—seems like circular reasoning. But this 
is at worst a minor blemish on an excellent paper. Raup is to be especially 
congratulated for not sucaunbing to the temptation of listing all the other 
complementary steps which must be taken if land reform is to be successful. 
Such a listing almost inevitably deteriorates into a discussion of overall agri¬ 
cultural development. 

There follows a chapter on food and nutrition by M. C. Burk and Mordecai 
Ezekiel which is a rather straightforward statement on the subject emphasiz¬ 
ing the many pitfalls attending nutritional information and interpretation; 
missing is adequate attention to the mental health implications of undernour¬ 
ishment among preschool children and any to the impact of nutritional inade¬ 
quacy on labor productivity. 

Chapter 10, by J. C. Abbott, turns the spotli^t on the important but nev¬ 
ertheless much neglected subject of marketing institutions. The focus of his 
contribution is on the causes and consequences of the often encountered phe¬ 
nomenon of undue monopsony power facing the individual agricultural pro¬ 
ducer in developing countries. The main cause cited is that there is customar¬ 
ily too much product di&rentiation and buyer attachment for any kind of 
workable competition to survive. At first blush, this does not seem terribly 
convindng in light of the importance of fairly homogeneous food staples, trop¬ 
ical raw materials, and fruits in the typical agricultural product mix. Wouldn’t 
it be easier to put the blame on the typically highly imperfect market for ev¬ 
erything from information to credit. Before we take Abbott’s advice and re¬ 
sort to forced government procurement as a device for breaking up the in¬ 
equality of private bargaining power in the market, we shoidd recall what the 
deadening hand of an inflexible bureaucracy can do. There are likely to be 
more efficient alternatives available—^mainly dealing with improving the 
competitiveness of various markets at the margin. 

Chapter 11 by G. S. Tolley and G. D. Gwyer is a wdl-aigued professional 
piece, the only one dealing with many of the prominent open economy dimen¬ 
sions of the agricultural development problem. It emphasizes the si^pty side 
of the issue, perhaps in reaction to the virtually exclusive demand emphasis of 
the early postwar period. Unfortunately the promising S-sector breakdown 
presented early in riie piece remains just that To attempt any rigorous multi¬ 
sector analysis is admittedly difficult—in fact, anything bq^ond three hetero¬ 
geneous sectors becomes quickly unmanageable—but the Tolky-Gwyer 
S-sector breakdown remains imder-utilized even in a qualitative sense. Nev¬ 
ertheless, the authors have managed to put their finger on what this reviewer 
bdieves to be the basic area for fruitful future esploration and research, Ijc., 
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the mutual interaction between agriculture, industiy, services and trade, with 
the further potentially very instructive differentiation between food and cash 
crop exports. Their basic conclusion (p. 432) that, “even if agriculture is con¬ 
sidered in an open economy, efforts to increase productivity in food produc¬ 
tion should have high priority in development planning” is fast becoming the 
conventional wisdom—^though the assertion that technical progress in the ex- 
port-cash crop sector benefits only the consumer in the developed country is 
less convincing, 

Stephen Lewis^ chapter on agricultural taxation (Ch. 12) is, as we might 
expect, highly competent, thorough, and lucid. The canvas attempted is per¬ 
haps too large and the treatment of each subject consequently a bit sketchy, 
but this does not detract from the merits of the survey. Since I agree with 
virtually ever 3 ^thing Lewis has to say on the important subj*ect of agricultural 
taxation, let me simply note a few minor shortcomings. One is the relative ne¬ 
glect of incentive arguments, with respect to the effect of taxes on work, and 
on innovative activity, as well as on the propensity to save out of given in¬ 
comes; this is especially true with respect to the ^scussion of the land tax. 
Another is the fact that the very interesting discussion of nontax policies af¬ 
fecting agricultural incomes does not differentiate between alternative income 
redistribution beneficiaries and, consequently, alternative saving/investment 
patterns resulting in each case. If there is a third, it is Lewis^ unwillingness to 
take a more forthright stand on the pros and cons of export taxation. But 
these are minor quibbles. This is a thorough and highly skilled contribution 
—^without sacrifice of freshness or ingenuity. Lewis^ characterization of an in¬ 
crease of indirect taxes on manufactured goods as the collection of taxes al¬ 
ready paid by the agricultural sector to the non-agricultural sector is a case in 
point. This is a hi^y accurate description of a phenomenon t 3 ^ical of many 
developing countries which for one reason or another—^by design or accident 
—^tax agriculture indirectly. 

The volume concludes with contributions by Raj Krishna on agricultural 
price policy (Ch. 13) and by E. M. Ojala on programming agricultural devel¬ 
opment (Ch. 14), As far as this reviewer is concerned, the piece by Kridina is 
of such superior quality and so much needed in the literature to provide jus¬ 
tification for this volume all by itself. It is a very wise piece, adroitly mixing 
theoretical acumen and practi^ experience to fashion a guide to perhaps the 
most crucial contemporary policy issue in developing agriculture. Krishna re¬ 
minds us of the triple purpose of agricultural price policies (increased produc¬ 
tion, changed product mix, increased marketed share) as well as some of its less 
obvious—and in practice, most often neglected—dimensions. Among these is 
the need for multi-year price support commitments, the problem of upward 
drift inherent in a moving average price norm, the importance of sufficiently 
high input dasticities if the benefits are not to be “passed on,” the possibility 
(contrary to T. W. Schultz) of using P.L. 480 imports to support a price 
support scheme rather than destroy it. Krishna’s precise recipe on how to set 
support price, i.e., his bulk-lining principle is, at best, unclear; he gives short 
shrift to the administrative as well as the fiscal problems attending storage; 
and unlike Lewis, he does not pay enou^ attention to government’s non-fis^ 
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impact on agriculture’s terms of trade. But his is the best and most ludd 
statement on this whole set of issues I have come across. The price elasticity 
of output may be lower than other relevant elasticities, but the contrasting 
record of the SO’s and 60’s in such countries as Pakistan lends support to the 
notion that his price policy is as close as we have yet come to anointing 
“the” essential condition for sustained progress from among the long list of 
agricultural “inputs.” 

In the final chapter E. M. Ojala surve37s the related planning and program¬ 
ming literature. The agricultural capital-output ratio is discussed with a 
proper appreciation for the important role of non-investment policies, but this 
reviewer agrees with critic Papanek that resources planning with given param¬ 
eters and planning for parameter change are inadequately separated; agricul¬ 
ture is properly related in a general way to the rest of the developing econ¬ 
omy, but important intersectoral relationships are given short shrift; the im¬ 
portance of utilizing the market mechanism as a mobilization device in agri¬ 
culture is acknowledged, but the practical danger of concentrating too many 
energies on detailed formal planning are ignored. 

This is a valuable addition to the literature on an important subject. It pro¬ 
vides an •excellent bibliography on the various major facets of agricultural de¬ 
velopment as well as a guide to future research. One could point to some nota¬ 
ble omissions, e.g., the credit system, the application of project analysis tech¬ 
niques, the rdevance of local agricultural organization at various stages of ag¬ 
ricultural development or the future of agricultural trade among developing 
countries. But the more telling shortcoming is something for which we caimot 
hold the editors or the authors responsible, namely, it exposes the still con¬ 
siderable state of our ignorance on the subject of agricultural development. 
Thus we have to settle for an enumeration of “factors in agricultural develop¬ 
ment,” rather than building blocks in a general explanatory framework. We 
are not yet able to analyze effectively economic growth as an organic process 
in which the agriculturaJ sector, interacting with the rest of the economy and 
the outside world, plays out its multifaceted historical role. 

Gustav Ranis 

Yale University 

Population; Welfare Programs; Consumer Economics 

Inequality and Poverty, Edited by Edward C. Budd. New York: W. W. Nor¬ 
ton & Co., 1967. Pp. xxxiv, 217. $6.00; paper, $1.95. 

PermaneM Poverty: An American Syndrome. By Ben B, Seligman. Chicago: 
Quadrangle Books, 1968. Pp. xi, 238. $6.50. 

These two books counterbalance each other nicdy. Both are concerned 
about the shape of the income distribution. One is passionate; the other is 
calm. One is good social criticism; the other is good economics. One is de¬ 
signed for the concerned dtizen; the other is designed for academic use. 

Permanent Poverty describes the history of povaly, past programs to elimi¬ 
nate poverty, the groups who are curreatly poor, and the political infi^ting 
that has accompanied the War on Poverty, but the book is essentially a cri- 
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tique of current poverty programs. Seligman subscribes to the culture of pov¬ 
erty school of analysis. Programs -with an economic orientation fail since they 
fail to deal with the culture of poverty. Sociology and psychology conquer 
economics. 

Inequality and Poverty looks at poverty as an economic problem. It pro¬ 
vides a good collection of economic essays on the goal of income equality, the 
measurement of inequality, the determinants of inequality, combatting in¬ 
equality, and poverty. An attempt has been made to find famous men Ydth 
conflicting points of view. James E. Meade, Bertrand De Jouvenel, Henry C. 
Wallich, R. H. Tawney, and Milton Friedman hardly agree on the goal of 
equality. The book is designed to introduce the reader to empirical evidence 
about the distribution of income and wealth and to economic analysis of the 
income distribution. Except for direct income redistribution very little em¬ 
phasis is placed on how the income distribution can be changed. 

Seligman contends the current policies, appropriations, political conunit- 
ments, and social institutions are not capable of eliminating poverty. He is 
undoubtedly correct. History has made many of his specific conclusions 
wrong, however. Although the book was published in 1968 most of the empiri¬ 
cal data end in 1964. Low tmemplo 3 mient and rapid growth do make a differ¬ 
ence. In his analysis South Bend, Indiana, is a major example of how economic 
forces can create a permanently depressed area. Before Studebaker shut down 
in Christmas of 1963 there were 81,000 employees in South Bend. By 1967 
there were 95,000 employees. Despite a severe economic shock, rapid growth 
succeeded in returning South Bend to prosperity. This is fortunate for the 
country, but unfortunate for his thesis. Economic growth will not eliminate 
poverty, but it does eliminate the specter of massive unemplo 3 mient from tech- 
nolo^cd progress. 

There is enough variety in Inequality and Poverty for anyone’s taste. Most 
of the articles are well known. My favorite is R, H. Tawney on “Equality.” I 
find it much harder to agree with either the values or economics embedded in 
three articles by Milton Friedman. Friedman suggests; (1) Individuals ou^t 
to be paid in accordance with the production resulting from their work, in¬ 
herited abilities, and inherited wealth. (2) The actual income distribution re¬ 
flects marginal products except for distortions introduced by government 
regulations. (3) Consequently the personal income tax should have a flat rate 
above the exemption level. (4) The negative income tax should be substituted 
for all current welfare programs. 

Lester Tjbcurow 

Massachusetts Institute of Technology 


Economic Analysis for Health Service Efficiency, By Martin S. Feidstein. 

Amsterdam: North-Holland, 1967. Pp. viii, 322. $14.00. 

At a time of rapidly rising medical costs and increased governmental re¬ 
sponsibility for financing medical care, this study of the British National 
Health Service is a welcome, and much needed, addition to the medical eco¬ 
nomics literature. It is, in the reviewer’s opinion, by far the best and most 
comprdhLensive empiricsd smslym of the economics of hospital care. 
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Feldstein has two major concerns. The first is to estimate relevant dedr 
sion-making parameters. He uses least-squares regression analysis to investi¬ 
gate economies of scale, determinants of capacity utilization, and short-run 
marginal costs. This represents a valuable contribution to the problem of mea¬ 
suring the technical efficiency of production. The second major concern is to 
improve the planning and use of health care resources on an aggregate level. 
He approaches this problem by developing and estimating a comprehensive 
structural model incorporating alternative methods of providing health care. 

One of the most significant contributions of the microeconomic portion of 
the study is Feldstein’s analysis of interhospital cost differences. He finds that 
variations in the composition of cases treated by hospitals account for approx¬ 
imately 30 per cent of the variation in hospital costs. For this reason it is 
extremely important to standardize case-mix before analyzing hospital costs. 

The author’s estimation of the short-run marginal costs of providing hospi¬ 
tal care has some important implications for utilizing available resources more 
effectively. He finds that hospitals tend to operate in the area of falling short- 
run average costs. Hence he observes that average costs are usually hi^er 
than marginal costs. Since costs per case could be reduced by increasing ca¬ 
pacity utilization, Feldstein also investigates the determinants of capacity 
utilization. He finds that an increase in hospital budgets, especially for medical 
staff, would lower costs per case treated by increasing the intensity with 
which available beds are used. 

One shortcoming which detracts from the empirical analysis is the absence 
of a theoretical development of hospital motivation. Feldstein specifically re¬ 
jects profit maximization but does not propose alternative hypotheses of out¬ 
put determination such as expanding output until (1) total cost equals total 
budgeted expenditures, (2) average cost is a minimum, or (3) physical capac¬ 
ity is reached. The absence of a theory of output determination particularly 
detracts from estimation of the long-run average cost curve. Since Feldstein 
argues that plant size is exogenously determined, estimation of the long-run 
average cost curve rests on the implicit assumption that output is set at the 
level where short-run and long-run average cost curves are tangent. Otherwise, 
observed points would not lie on the long-nm curve. There is no a priori rea¬ 
son, however, for believing that hospitals pursue such a policy of ou^ut deter¬ 
mination. A theory of hospital motivation would also improve the estimation 
of the production function. Without a theory of input determination, Feld¬ 
stein has to fall back on the unsatisfactory assumption that all inputs are exog- 
enoudy determined. 

The principal contribution of the portion of the book on aggregate plan n ing 
is a comprehensive structural model of the interrdationships among hospital, 
home nursing, midwifery, and general practitioner services. It enables the au¬ 
thor to show how variations in the quantity and distribution of facilities and 
expenditures affect the pattern of utilization of various types of health care. 

One of his most interesting findings concerns the relationship between sup¬ 
ply and manifest demand (as measured by admissions arid waiting lists). 
Within the range of observation, manifest demand for bed days rises propor- 
tionatdy with available supply of beds. For this reason manifest demand is a 
poor basis for planning required facilities. It is somewhat disappointing that 
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the author does not develop alternative guidelines for determining an optimal 
quantity of resources to be allocated to medical care. 

This study provides valuable insight into the multitude of problems in¬ 
curred in the public provision of goods and services. By providing hospital ad¬ 
ministrators and physicians with information on relevant marginal costs of 
treating another patient in hospital or keeping a patient hospitalized a day 
longer, facilities can be used more efficiently. By providing national planning 
bodies Trith information on optimal-sized hospitis and utilization patterns re¬ 
sulting from various levels and distributions of facilities and expenditure, 
more efficient use of existing and future resources can be made. The author is 
to be congratulated for his success in appl 3 dng rigorous economic analysis and 
econometric methods to the problem of achieving technical efficiency in an im¬ 
portant public sector activity, 

Karen Davis 

Rice University 

The Brain Drain. Edited by Walter Adams. New York: Macmillan Company, 
1968. Pp. xiii, 273. $6.95. 

In contrast to the many journalistic, even xenophobic, writings about the 
international migration of talent and skills that have appeared in the last two 
or three years, this volume provides a reasonably balanced, reasonably dispas¬ 
sionate treatment of “the problem.” The 18 contributors, representing nine 
coimtries and offering widely differing opinions, avoid the common tendency 
to indulge in questionable statistical gamesmanship. Nor do they view the 
brain drain as a major cause of war, famine, or underdevelopment. They rec¬ 
ognize positive as well as negative consequences from migration of top-level 
manpower. And, they also refrain from assigning responsibility for the brain 
drain either to countries of origin or to coimtries of destination. There are, of 
course, exceptions on each point. 

Although the book originated in a conference of economists at Lausanne in 
August, 1967, it seems to be pitched toward noneconomists and carries a 
strong policy emphasis. Economic theory is present in most essa 3 rs, though sel¬ 
dom elaborated or discussed critically as it is brought to bear on high-level 
migration. There are few original empirical contributions in the volume and, 
with one or two exceptions, participants do not refer to relevant research 
which has been carried out within the last three or four years. 

Following the brief hortatory preface by Paul Douglas, the papers are orga¬ 
nized in five sections, the first two of which will be of greatest interest to econo¬ 
mists. 

In the first section, Walter Adams introduces “The Problem,” holding the 
pejorative implication of the phrase “brain drain,” to be justifiable. Stevan 
Dedijer then sets the brain drain in historical context, dealing primarily with 
the migration of intellectuals that was associated with the rise of European 
universities from the 13th to 15th centuries. “Modem” migration is descirbed 
by Brinley Thomas, who indicates the changed nature of migration after 
World War II; he contends that elite migration of today is not beneficial to 
both sending and receiving nations as 19th century mass migration was. Al- 
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though he presents statisticsL for immigration to several developed nations, 
Thomas pays particular attention to Atlantic migration. He associates the 
U.K.-U.S. flow with a persistent d 3 mamic shortage in the United States attrib¬ 
utable to public resear^ and development expenditures, and with public regu¬ 
lation of professional salaries in England. Next, Charles IfSand and Henri 
Reiben place the brain drain in multilateral perspective; they focus on the 
important intermediate position of European nations and conclude that a 
United Europe would not only substantially moderate the brain drains from 
Europe and the United States but also aid the development of the third world. 

The second section, “In Search of An Anal 5 rtical Framework,*' includes a 
provocative piece by Harry Johnson. Arguing from a “cosmopolitan** view¬ 
point, Johnson contends that international migration based on free individual 
choice is beneficial to the world. In a Pareto-optimum qualification, he links 
world improvement through migration to the condition that worldwide private 
benefits from migration must not be offset by uncompensated social costs to 
those who remain at home. Johnson concludes that potential social losses, par¬ 
ticularly those occurring from unrealized externalities, are exaggerated. He 
also notes that informal compensation occurs in the form of remittances and 
technical aid, and he proposes additional, more formal, methods of compensa¬ 
tion aimed at realizing the benefits of international migration. 

Stressing distributional and social welfare effects, Don Patinkin and Ken¬ 
neth Boulding both discard the notion that free movement of high-level man¬ 
power is necessarily beneficial to the world. They try to cut through the cos¬ 
mopolitan-nationalistic dichotomy by suggesting that “nationalistic** policies 
may be in the best long-run interests of world welfare. Patinkin points out 
that fostering diversity and competition by strengthening national positions 
through restrictive emigration policies may be justifiable in terms of a m 3 rthi- 
cal ^‘world welfare function.** Boulding concludes that equating human capital 
to physical and requiring national compensation for international transfers of 
human capital is not only impractical but open to demographic- and educa¬ 
tion-related objections. Furthermore, he feels that “widening gaps** among na¬ 
tions, which are in part linked to human capital transfers, shoifld be a matter 
of concern; the long-run implications of such gaps are uncertain. 

In another vein, Enrique Oteiza presents a general decision model for exam¬ 
ining high-level manpower flows. He emphasizes differentials (or the compara¬ 
tive evaluation of influential factors at origin and at destination) as distinct 
from a more traditional approach which tries to isolate factors at origin 
“p ushing ** migrants and factors at destination “puUing** migrants. 

The remainder of the Brain Drain volume consists of: a chapter by Charles 
Kindleberger on “Study Abroad and Emigration**; a miscellany of “case stud¬ 
ies** (France, Greece, India, Africa, the European Common Market, and the 
imderdeveloped countries); and “An Agenda for Action.** 

Kindleberger*s uninspired contribution includes a number of suggestions for 
remedying foreign student failures (academic feilures while in college in the 
United States, failure to return home following their study, and failure to uti¬ 
lize skills at home). Among the “case studies,** Hla M 3 dnt*s, subtitled “A Less 
Alarmist View,** stands out, not only because it is more general, but also be- 
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cause Myint does a particularly good job of separating out the diverse issues 
that are often indiscriminately lumped under the brain-drain rubric. Also 
worth noting specifically is a typically ethnocentric, but delightful, French ex¬ 
plantation by R. Moss6 of why Frenchmen presumably do not migrate to the 
United States. 

The concluding Agenda for Action lacks pimch. Summary recommendations 
tend to be very general (“eliminate discrimination and bigotry,or “increase 
professional opportunity”) and provide little basis for action. In part, the fail¬ 
ure to reach consensus on more concrete remedial measures reflects the contro¬ 
versial nature of the topic discussed and the breadth of viewpoints represented 
at Lausanne. Given the divergent perspectives of the participants, it is unfor¬ 
tunate that this book does not indude excerpts from conference discussions. 
Such excerpts would have strengthened the book, which makes its major con¬ 
tribution through the juxtaposition of differing viewpoints. 

Robert G. Myers 

University of Chicago 


CORRECTION 

When I prepared a review of Joseph M. Bdth, The Retail Price Structtire in 
American life Insurance (March 1968), I was imder the impression that Pro¬ 
fessor Belth had died. Having since learned that this is not the case, I should 
like to apologize for any annoyance or inconvenience which my error may have 
caused Professor Belth, his family, and his colleagues. 

Ian M. Drummond 

University of Toronto 


CORRECTION 

Three misprints appeared in M. Inagaki’s review of E. S. Phelps, Golden 
Rides of Economic Growth: Studies of Efficient and Optimal Investment (June, 
1968): 

On page 559, line 17, “eflSicient” should be “inefiBident.” 

On page 560, line 18, one of the has a subscript 3 instead of a 2. 
In footnote 2, the third equation in Ae first sentence should read: 
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Macmillan, 1968. Pp. x, 148. Paper, $3.25. 

Schmid, A. A. Converting land from rural to urban uses. Washington, D.C.: Resources 
for the Future; Baltimore: Johns Hopkins Press, distrib., 1968. Pp. xiii, 103. $4. 

SwiERENGA, R. P. Pioneers and profits: land speculation on the Iowa frontier. Ames: Iowa 
State Univ. Press, 1968. Pp. xxviii, 260. $7.50. 

Taylor, D. C. Research on agricultural development in selected Middle Eastern countries. 
New York: Agricultural Development Council, 1968. Pp. x, 166. 

Thiesenhttsen, W. C. Reforma agraria en Chile—experimento en cuatro fundos de la 
Xglesia Catdlica. Pub. del I. de E. y P. no. 96. Santiago: Inst de Econ. y Planificaci6n, 
Univ. de Chile, 1968. Pp. ix, 140. 

Aid to agriculture in devdoping countries Paris: OECD, 1968. Pp. 184. $5. 

Capitalization of federal intermediate credit banks. Hearing before the Subcommittee on 
Agriculture Credit and Rural Electrification of the Senate Committee on Agriculture 
and Forestry, 90th Cong., 2nd sess., April 30, 1968. Washington: Supt Docs., 1968. 
Pp. 59. 

Cooperation in the Europeem market economies. Produced by the International Coopera¬ 
tive Alliance and the International Federation of Agricultural Producers; ed. by W. P. 
Watkins. New York: Asia Pub. House; Taplinger, distrib., 1968 (cl967). Pp. 185. 
$2.75. 

Economic impact of coffee—how the International Coffee Agreement contributes to the 
progress of the developing countries and the United States. Washington, D.C.: World 
Coffee Information Center, for the Pan-American Coffee Bureau, 1968. Pp. 50. 

Hearings before the National Commission on Urban Problems. Washington; Supt of 
Docs., 1968. 

Metropolitan area statistics. Reprint from Statistical Abstract of the United States, 1968, 
Bur, of the Census, Dept, of Commerce. Washington: Supt. Docs., 1968. Pp. 56. 30^. 

Proceedings of a s 3 nnposium on price effects of speculation in organized commodity 
markets. Food Research Institute Studies, Supplement to Vol. 7. Stanford: Food Re¬ 
search Institute, 1967 (cl968). Pp. 194. $4. Contrib. by H. Working, A. B. Larson, 
P. H. Cootner, C. S. RocWdI, L. G. Tdser and R. W, Gray. 

U.S. energy policies—^an agenda for research. A Resources for the Future staff report. 
Washington, D.C.; Resources for the Future; Baltimore: Johns Hopkins Press, distrib., 
1968. Pp.xii, 152. $4. 


Labor Economics 

Beling, W. a., ed. The role of labor in African nation-building. Proc. of the Institute of 
World Affairs, Vol. XLI. New York: Prater, 1968. Pp. xx, 204. $15. 

CoDDiNGTON, A. Theories of the bargaining process. Univ. of York Stud, in Econ. no. 2. 
London: Allen and Unwin, 1968. Pp. xx, 106.28s. 

Das, N. Unemplo 3 anent and employment planning. Calcutta: Orient Longmans Pvt., 
1968. Pp. 100. Rs 10. 

JOHBi, C. E. Unionism in a developing economy—a. study of the interaction between 
trade unionism and government policy in India, 1950-1965. New York: Asia Pub. 
House; Taplinger, distrib., 1968 (cl967}. Pp. xvi, 303. $6.50. I^ed under the auspices 
of the Shri Ram Centre for Industrial Rdations, New Delhi. 

BIosa, J., ed. The home of the learned man—a symposium on the immigrant scholar in 
America. New Haven: College & Univeraty Press, 1968. Pp. 192. $4.50. 

L&slext, J. The workingman in American life—selected readings. Boston; Houghton 
MSffiin, 1968. Pp. x, 198. $2.80; paper, $1.60. 

Lioyd, j. W. Student perceptions of causes of labor-management conflicts. CLM Monogr. 
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ser. no. 10. Iowa City: Center for Labor and Management, College of Bus. Admin., 
Univ. of Iowa, 1968. Pp. v, 26. $1; single copies free to educ. inst. 

Rosenkranz, F, Netzwerktechnik und wirtschaftliche Anwendung. Schriften zur wirt- 
schaftswissenschaftlichen Forschung no. 25. Meisheim am Gian; Hain, 1968. Pp. 255. 
DM 21.50. 

Sen, S. N. and Pillai, T. Industrial relations in the jute industry in West Bengal (a case 
study). Calcutta: Bookland Pvt., 1968. Pp. viii, 242. Rs 30. 

Somers, G. G., ed. Retraining the unemployed. Madison, Milwaukee London: Univ. 
of Wisconan Press, 1968. Pp. viii, 351. $10. 

Vaid, K. N. Papers on absenteeism. New York: Asia Pub. House; Taplinger, distrib., 
1968 (cl967). Pp. xviii, 109. $5.25. Issued under the auspices of tlae Shii Ram Centre 
for Industrial Rdations, New Delhi. 

Zeller, F. A. and Muxer, R. W., eds. Manpower devdopment in Appalachia—an ap- 
proa^ to unemplo 3 mient. New York: Praeger, 1968. Pp. xxxv, 270. $12.50. Pub. in 
tcoop. with the Institute for Labor StucKes, West Virginia Univ., and the AFL-CIO 
. Appalachian Council. 

^Employment during pregnancy, legitimate live births: United States, 1963. Pub. Health 
Svce. pub. no. 1000, ser. 22, no. 7. Washington: Supt. Docs., 1968. Pp. iv, 30. 35^. 
Rept. prepared by M. G. Kovar. 

Manpower aspects of educational planning^roblems for the future. Paris: Intemat. 

Inst for Educ. Planning, UNESCO, 1968. Pp. 265. $3.50. 

Ocupadon y desocupacidn—Gran Santiago, Maizo de 1968. Inst. Pub. no. 100. Santiago: 

Inst, de Econ. y Planificaci6n, Univ. de CMe, 1968. Var. pp. 

Ocupaddn y desocupaddn—Gran Santiago, Abril de 1968. Inst. Pub. no. 102. Santiago: 
Inst, de Econ. y Planificad6n, Univ. de Cl]^e, 1968. Var. pp. 

Population; Welfare Programs; Consumer Economics 

Anderson, O. W. The uneasy equilibrium—^private and public financing of health ser¬ 
vices in the United States, 1875-1965. New Haven: College & University Press, 1968- 
Pp. 235. $5. 

Arndt, J., ed. Insights into consumer behavior. Boston: AHyn and Bacon, 1968. Pp. x, 
223. $7 J5; text ed., paper, $5.50. 

Bishop, C. E. and Wilber, G. L., eds. Rural poverty in the United States. A report by 
the President’s National Advisory Commission on Rural Poverty. Washington: Supt. 
Docs., 1968. Pp. rii, 601. $5,75. 

Brinker, P. a. Economic insecurity and Sodal Security. New York: Appleton-Century- 
Crofts, 1968. Pp. x, 566. $9, 

Christie, K. M. A first assessment of the costs and benefits assodated with drug usage in 
New Zealand mental hospitals. Pub. no. 1, Contract Research Unit, N.Z. Institute of 
Economic Research. rWellington]: N.Z. Inst, of Econ. Research, [1968]. Pp. 51. 
Ehrlich, P. R. The population bomb. New York: Ballantine Books, 1968. Pp. 223. Paper, 
95^. Hardcover ed. pub. by the Sierra Gub. 

Engel, J. F., Kollat, D. T, and Blackwell, R. D. Consumer behavior. New York: 

Holt, Rinehart and Winston, 1968. Pp. riv, 652. $12,95. 

Jencks, C. and Riesman, D. The academic revolution. Garden Gty, N.Y,: Doubleday, 
1968. Pp. xvii, 580. $10. 

Kassarjian, H. H. and Robertson, T. S. Perspectives in consumer behavior. Glenview, 
in. : Scott, Foresman, 1968. Pp. 568. Paper, $5.95. 

Laska, j. a. Planning and educational devdopment in India. Inst of Intemat. Stud., 
Teachers College, Colmnbia Univ. New York: Teachers College Press, Columbia Univ., 
1968. Pp. xi, 129. Paper, $3.95. 

Morton, M., ed. Round Table reader/1967. Papers from National Round Table Con¬ 
ference program. Chic^o: American Public Wdfare Assn., 1968. Pp. viii, 280. $3- 
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Nozhko, K., Monoszon, E., Zhamin, V. and Severtsev, V. Educational planning in the 
USSR. With observations of an IIEP mission to the USSR headed by R. Poignant. 
Paris: UNESCO: Intemat. Inst, for Educ. Planning, 1968. Pp. 295. 

Seugman, B. B., ed. Poverty as a public issue. New York; Free Press; London: Collier- 
Macmillan, 1968. Pp. xiii, 359. Paper, $2.45. First pub. in 1965. 

West, E. G. Economics, education and the politician. Hobart Paper no. 42. London: 

Institute of Economic Affairs, 1968. Pp. 76.12s 6d. 

Cuba 1967—the educational movement. Report to the XXX International Conference on 
Public Instruction convoked by the OIE and the UNESCO, Geneva, 6-15 of July, 

1967. Havana: Ministry of Educ., Republic of Cuba, 1967. Pp. 83. 

Education in the seventies. Planning Paper 68-1. Dept, of Health, Educ. and Wdfare 
pub. no. OE-lOOSl. Washington: Supt. Docs., 1968. Pp. vi, 44. 40<f, 

Educational attainment of mother and family income: white legitimate births, United 
States—1963. Pub. Health Svce. pub. no. ICXD, ser. 22, no. 6. Washington: Supt. Docs., 

1968. Pp. iv, 46.40^, Rept. prepared by G. S. Wunderlich. 

Educational planning: a directory of training and research institutions. 2nd ed. Paris: 

UNESCO: Intemat. Inst, for Educ. Planning, 1968. Pp. 235. 

L’espace 6conomique frangais. Vol. 2: Population active. Etudies et Conjoncture, no. spe¬ 
cial. Paris: mS.E.E., 1967. Pp. 430. F 20. 

Innovation in education: new directions for the American school. A statement on national 
policy by the Research and Policy Committee of the Committee for Economic Devel¬ 
opment New York. CED, 1968. Pp. 75. $1 single copy. 

ISR—a report on recent activities, 1968. Ann Arbor: Inst, for Social Research, Univ. of 
Michigan, 1968. Pp. 104. 

Medicaid: state programs after two years. Research pub. no. IS. New York: Tax Founda¬ 
tion, 1968. Pp. 72. $1.50. 

Old age income assurance. Compendium of papers on problems and policy issues in the 
public and private pension system. Part I: General political guideHnes. Subcommittee 
on Fiscal Policy of the Joint Economic Committee, 90th Cong., 2nd sess. Washington: 
Supt. Docs., 1968. Pp. 203. 

Old age income assurance. Compendium of papers on problems and policy issues in the 
public and private pension system. Part VI: Abstract of the papers. Subcommittee on 
Fiscal Policy of the Joint Economic Committee, 90th Cong., 1st sess. Washington: 
Supt. Docs., 1967. Pp. 196. 

Statistics of nonpublic elementary and secondary schools 1965-66. Dept of Health, 
Educ., and Welfare pub. no. OE-20111. Washington: Supt Docs., 1968. Pp. viii, 50. 
45 ^. 

Students and bufldings—an analysis of selected Federal programs for higher education. 
Planning Paper 68-2, Dept, of Health, Educ. and Welfare pub. no. OE-SOOS4. Wash¬ 
ington: Supt Docs., 1968, Pp. vii, 72. 55^. 

Related Disdplines 

Constantin, L. Droit p6nal des soci6t6s par actions. Paris: Presses Univ. de France, 1968. 
Pp. XX, 1260. F 90. 

Epstein, F. T., ed., with Muxer, J. C. The American bibliogr^hy of Russian and East 
European studies for 1965. Russian and East European Series vol. 37, International 
Affairs Center. Bloomington and London: Indiana Univ. Press, 1968. Pp. xxiii, 148. 
$3.50. 

Glaser, B. G., ed. Organizational careers—a sourcebook for theory. Chicago: Aldrne, 
1968. Pp. ix, 468. $9.75. 

Goodwin, C. D. W. and Holley, I. B. Jr., eds. The transfer of ideas: historical essays. 
Durham, N.C.: The South Atlantic Quarterly, 1968. Pp. ix, 179. $6. Papers from a 
symposium, Duke University, 1966; reprinted from the South Atlantic Quarterly, 
spring 1968, 
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Holder, A. R. The meaning of the Constitution. Woodbury, N.Y.: Barron’s Educational 
Series, 1968. Pp. viii, 86. $2.9S; paper, $1. 

Hoover, J. D. The long run—a history of everything. New York: Exposition Press, 1968. 
Pp. ix, 614. ?10. 

Khitsro, a. M. A survey of living and working conditions of students of the University 
of Delhi. Asia Pub. House; Taplinger, distrib., 1968 (cl967). Pp. vii, 183. $5.75. 

Kraslow, D. and Loory, S. H. The secret search for peace in Vietnam. New York: Vbi- 
tage Books, Random House, 1968. Pp. viii, 247. Paper, $1.95. 

Ling, C. C., ed., with Carter, E. W. A seminar for new deans, India n a University, Oc¬ 
tober 22-27, 1967. St. Louis: American Assn, of Collegiate Schools of Business, 1968. 
Pp. iv, 148. 

Merton, R. K. Social theory and social structure. 1968 enlarged ed. New York: Free 
Press; London: Collier-Macmillan, 1968. Pp. xxiii, 702. $8.95. First pub. 1949.* 

Oliver, B. J. Jr. Sexual deviation in American society—a social-psychological study of 
sexual non-conformity. New Haven: College & University Press, 1967. Pp. 256. $6.50; 
paper, $2.95. 

Palmer, M., Lambert, J. and others. A handbook of European organizations. New 
York: Praeger; London: Allen & Unwin, under title European Unity, 1968. Pp. 519, 
$13.50. Revised; first pub. under title European Organizations, Allen & Unwin, 1959. 

Roszae, T., ed. The dissenting academy. New York: Vintage Books, Random House, 
1968 (cl967). Pp. X, 304. Paper, $1.95. 

Schell, J. The military half—an account of destruction in Quang Ngai and Quang Tin. 
New York: Vintage Books, Random House, 1968. Pp. 212. Paper, $1.65. 

Sharp, J. A. Cybernatic revolution—its nature and scope. New Delhi: New Book So¬ 
ciety of India, 1968. Pp. 80. $2. 

SiLVERT, K. H. The conflict society—^reaction and revolution in Latin America. Rev. ed. 
New York: Harper & Row, 1968. Pp. xiv, 289. Paper, $2.25. First pub. in 1961 by the 
Hauser Press; rev. ed. first pub. in 1966 by American Universities Fidd Staff, Inc. 

Annual report on economics and business administration. (In Japanese.) No. 18 (H). 
Kobe: Research Inst, for Econ. and Bus. Admin., Kobe Univ., 1968. Pp. 214. 

Documents on disarmament 1967. Unit^ States Arms Control and Disarmament Agency 
pub. no. 46. Washington: Supt. Docs., 1968. Pp. xvi, 820. $2.50. 

Foreign research dollar drain. Hearing before the Research and Technical Programs Sub¬ 
committee of the House Committee on Government Operations, 90th Cong., 2nd sess., 
April 10,1968. Washington: Supt, Docs., 1968. Pp. 80. 

Issues before the 23rd General Assembly. International Conciliation No. 569. New York: 
Carnegie lEndowment for International Peace; Taplinger, distrib., 1968. Pp. 208. $1.25. 
Prepared by Research and Publications Dept, of the Carnegie Endowment; Lynn H. 
Miller, ed. 

New options in the philanthropic process—a Ford Foundation statement of policy. New 
York: Ford Foundation, 1968. Pp. 15. 

Symposium International sur des FrobUmes du Droit Penal Socialiste, Varna 2-7 Oc- 
tobre 1967. Rapports et interventions, Transl. and ed. by S. Djoum^ev. Sofia: Aca¬ 
demic Bulgare des Sciences, for Association Bulgare de Droit Penal, Union de Tra- 
vailleuis Sdentifiques de Bulgarie, 1968. Pp. 218. First pub. in Bulgarian, 1967. 
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NOTES 


Editor’s Note 

This is my last issue as managing editor. Professor George H. Borts, of Brown Uni¬ 
versity, now takes over, and he has my very best wishes. The profession is fortunate that 
Borts has agreed to take on this responsibility, for he is highly competent in a wide range 
of areas covering economic theory, economic policy, and econometrics. 

While the quantity of manuscripts has risen astronomically over the past several years, 
more importantly their quality has risen very rapidly, too. This has been great, but it 
has presented me with an increasingly tough problem of which ones to accept and which 
to reject. In these decisions I have made misties, but they have been minimized, I 
by the expert guidance I have had from members of the Board of Editors, and by the 
excellent comments and advice I have received from hundreds upon hundreds of econo¬ 
mists, who have willingly given up some of their time to act as referees. I thanV them all. 

I am also deeply in debt to two people in our office whose services to the exceed 
my own. Miss Doris Merriam has been Assistant to three managing editors, over a period 
of 20 years, and in that capacity she has seen more issues through the press than she would 
like to remember; she has provided wise counsel to me and to others; and she has di¬ 
rected all operations with a sure hand. She has been our example of the “real pro.” Mrs. 
Joyce Parker has served the Review for 10 years as secretary and keeper of the files, and 
she deserves a medal for having maintmned her good disposition even when half buried 
under tons of manuscripts and mail I am also grateful to my wife, Yvette, who, by as¬ 
suming the duties of book review editor for six years, rdieved me of what woidd have 
been impossible additional burdens, and who in the bargain didn’t cause any trouble. 
Mass Jane Ladd, who was my assistant for two years when Doris Merriam temporarily 
escaped to the Peace Corps, ^ed in most ably. We are now, at different ages but with 
identical nervous twitches, retiring with only one request; “Please, Don’t Send Us Any 
More Manuscripts—Let GMrge Do It,” 

John G. Guhlev 


The incoming managing editor of the American Economk Review requests that two 
copies of each manuscript be submitted to him: Dr. George H. Borts, Department of 
Economics, Brown University, Providence, RX 02912. 


The name of the Journal of Economic Abstracts will be changed to the Journal of 
Economic Literature, effective January 1, 1969. The new journal will be expanded to 
contain articles reviewing the literature, book reviews, and bibliographical listings formeriy 
in the American Economic Review in addition to the material that has been in the Journal 
of Economic Abstracts, The JEL will be included in the subscription of the AER, as has 
been the JEA since 1966. Questions concerning contents of the JEL and material formerly 
pr^ared for the JEA should be sent to: Professor Mark Perlman, hlana^ng Editor, 
Journal of Economic Literature, P.O. Box 7320, Oakland Station, Pittsburgh, Pa. 15213. 
For an extra copy of the journal a s^arate order diould be placed with the American 
Economic Association, 629 Noyes St, Evanston, 111. 60201. 
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A Historical Note from the President 

Following the events which took place in Chicago during the week of the Democratic 
Party Convention I received large numbers of telephone calls, letters, and petitions from 
our members urging us to move the 1968 meeting, scheduled for Chicago, to another city. 
There were a smaller number of communications on the other side. The question whether 
to stay in or move from Chicago therefore came to involve an active decision. The neces- 
aty for a decision was reinforced by the decisions of our sister associations—the sociolo¬ 
gists to boycott Chicago for ten years, the psychologists to move their 1969 meeting, and 
finally the historians’ decision to move their meeting which was scheduled at the same 
time as ours. 

1 was in Montreal at the Congress of the International Economic Association from Sep¬ 
tember 2-6, and took the opportunity provided by the presence there of a considerable 
number of our members to c^ a spedal, informal meeting of members of the AJS,A, to 
discuss the matter. A variety of views were expressed, and a straw vote at the end of 
the meeting resulted in the following ballot: 43 voted to move from Chicago, and 15 
voted to stay; 34 said they would boycott the meeting if it was held in Chicago, and 24 
said they would not boycott the meeting. Even though this was only about O.S per cent 
of the membership, it was suggestive of the depth of feeling involved. 

Harold Williamson, our Secretary, and 1 therefore decided to meet in Evanston, at the 
offices of the Association, on September 7, with representatives of the Chicago Arrange¬ 
ments Committee, the Convention Bureau and the hotels. In the meantime we had re¬ 
ceived invitations from two other cities and we had polled all available members of the 
Executive Committee by telephone or cable. The vote was evenly split. 

We also consulted the other societies with which we have joint meetings; one society 
probably would wish to move, and three to stay. In light of ^e split vote of the Execu¬ 
tive Committee the responsibility for the decision rested with me. Immediately after the 
meeting, then, I made my decision and wrote the following letter, which was sent out to 
the membership. 

Dear Colleagues: 

The events in Chicago during the Democratic Convention, and especially the police 
action as witnessed on television, have exploded a wave of shock through the minds 
of men, and created a sense of moral angui^, which I have shared, and which has not 
left our Association unmoved. We have had to make a decision, therefore, on whether 
to move the December 1968 meeting, scheduled for Chicago, to some other dty. The 
Executive Committee of the Assoda^n has voted, by tdQ}hone canvass, 5 to move 
and 5 to stay; one member could not be reached. The decision therefore has become 
my personal re^ondbOity, as President of the Association. I have canvassed c^muon 
as widely as possible. It would be feasible, thou^ difficult, to move to another dty, 
cmd it is likely that a dear majority of our members would support such a move. 
Furthermore, a meeting in Chicago may be boycotted by a con a derable number of 
our members, for reasons which I personally respect and diaie. 

Nevertheless, my decision is to hold the meeting in Chicago, and not to move it, 
because I bdieve that the meeting can be used, more effectively, in Chicago, as a 
fulcrum to hdp move the future rather than as a stick to belabor the pasL I pro¬ 
pose that we devote time, outside the formal program, to a sear chi n g discusdon of 
the agonizing discontents of our world, along with representatives of the dty, with 
the object of asking ourselves, both as profesdonal economists and as dtizens, what 
we can do towards wfllritig the future better than the past If we can turn the steam 
of our legitimate anger and into some ^igine of solid proposals for social 

change, the chance for a better future is enhanced. 1 hope my friends will forgive 
this deddon, and my foes will refrain from applauding it I will welcome any com¬ 
munications in the Misning wedES which will hdp us in organizing constructive dis- 
cusdons at the meetings. And I hope my successors will not have to make decbions 
as difficult as this one. 

The following suf^lemental letter was sent out later, and may h^ to dazify some of 
the issues. 
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A special letter from the President of the American Economic Association to those mem¬ 
bers who have urged us to move the December 1968 meeting away from Chicago. 

Dear Colleagues: 

There are so many of you that I cannot reply individually. Many of you will feel, 
and I would not blame you for so feeling, that I have let you down, especially as, 
in our own jargon, our Utility Functions are so similar. I have no taste for diaborate 
sdf-justihcation. Nevertheless, this is one situation in which the reasons for an act 
were more important than the act itself, and you deserve to know some further con¬ 
siderations which affected my decision. 

The problem, ag ain in our economic language, is the nature of the moral produc¬ 
tion functions—^that is, what inputs produce what outputs? We all want to see a 
massive change in human behavior and institutions, away from violence, cruelty, 
malevolence and injustice towards a more gentle, benevolent, and just world. This is 
the output we want, but if we are honest as social scientists we must admit that 
there is much that we do not know about the inputs that are most likely to produce 
this result. 

The history of economic sanctions, for instance, which still largely needs to be writ¬ 
ten, suggests at least that indirect sanctions—hurting A in the hope that he will hurt 
B enough to change B’s behavior—are likely to be ineffective. I become skeptical, 
therefore, on reflection about the beneflts, in terms of an attempt to change political 
structures and behavior, of the economic sanctions involved in changing the place of 
meeting. 

Some costs of a move from Chicago also loomed larger in my mind as I moved to¬ 
wards a dedaon. The probability of legal action against the Association did not seem 
great, though, because of a lack of precedent the legal status of a letter of intention 
to hold a meeting at a certain time and place is obscure. Nevertheless there would 
be a cost in terms of a destruction of trust in understandings given, a subtle but 
fragile structure on which much of our social organization depends. Another cost 
presented itself to me in terms of anxiety about the widening gap, in understanding 
and trust, between the academic commimity and the rest of society. This may have 
been brou^t about by a mainly random process involving the sdecdon of occupants 
of powerful roles. It is a major task of the academic community, however, to reduce 
randomness, even at some cost to itsdf. I feared that moving the meeting would have 
contributed to widening this already dangerous gap. 

On the other side of the coin, the decision to stay in Chicago may take a little pres¬ 
sure off those who are content with the present organization of violence, whether in¬ 
ternal or external, and this I counted on the other side as a real cost of the decision. 
Here, the independent decision of other societies to move from Chicago made the 
deddon to stay morally easier, if psychologically harder. There are moral as well as 
economic externalities. The decidon to stay in Chicago diould not be construed in 
any way as a criticism of those who decided to leave, and I hope it can be seen as 
part of a general pattern of creative protest. 

Some of you may legitimatdy feel that my decision was so much in error that you 
win boycott the meeting. If so, I suggest that such individual action wiH be most 
effective if a personal letter is sent to the mayor’s offlce, with a copy to me, so that 
we can form some estimate of the number of people affected. 

The value of the decision will d^end very much on what happens at the meeting. 
We will reserve rooms from 4:30-6:30 every afternoon, and from 9:30 on the Sunday 
evening of the meetings for special discussion sessions. These will not be programmed, 
and an members will be free to express themselves. Sessions on special topics may be 
organized by request 

In re^onse to many petitions and communications a further vote of the executive com¬ 
mittee was taken in early October. The vote (ffd not justify a change in the decidon to 
remain in Chicago. 

Kenneth E. Botctlding 
President 

American Economic Association 
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AER Manuscripts 

The following manuscripts, exclusive of comments and replies and in addition to those 
listed in previous issues, have been accepted for publication in subsequent issues of the 
Amefican Economic Review: 

B. T. Allen: Concentration and Economic Progress: A Note 
S. W. Arndt: Customs Union and the Theory of Tariffs 

Orley Ashenfelter and George Johnson: Bargaining Theory, Trade Unions, and Indus¬ 
trial Strike Activity 

R. U. Ayres and A. V. Kneese: Production, Consumption, and Externalities 

M. J. Beckman and R 3 ^o Sato: Aggregate Production Functions and Types of Technical 
Progress: A Statistical Analysis 

Vittorio Bonomo and Charles Schotta, Jr.: A Spectral Analysis of Post-Accord Federal 
Open Market Operations 

Gardner Brown, Jr. and M. B. Johnson: Public Utility Pricing and Output under Risk 
J. M. Buchanan: External Diseconomies, Corrective Taxes, and Market Structure 

E. R. Canterbery: Exchange Rates, Capital Flows, and Monetary Policy 

V. K. Chetty: On Measuring the Nearness of Near Mone}^ 

M. R. Daniels: Differences in Efficiency Among Industries in Developing Countries 

E. G. Davis: A Modified Golden Rule: the Case with Endogenous Labor Supply 
A. C. Fisher: The Cost of the Draft and the Cost of Ending the Draft 

R. J. Gordon: $45 Billion of U.S. Private Investment Has Been Midaid 

W. P. Gramm and R. H. Timberlake, Jr.: The Stock of Money and Investment in the 
United States, 1897-1966 

Helmut Hagemann: Reserve Policies of Central Banks and their Implications for U.S. 
Balance of Payments Policy 

J. G. Head and C. S. Shoup: Excess Burden: The Comer Case 
H. M. Hochman and J. D. Rodgers: Pareto-Optimal Redistribution 

Stephen Hymer and Stephen Resnick: A Modd of an Agrarian Economy Including Non- 
agricultural Activities 

F. C. Jen and Lawrence Southwick, Jr.: Implications of Dynamic Monopoly Behavior 

G. G. Elaufman: More on an Empirical Definition of Money 

David Levhari and T. N. Srinivasan: Durability of Consumption Goods: Competition 
versus Monopoly 

J. R. Melvin: Demand Conditions and Immiserizing Growth 
Jan Mossin: A Note on Uncertainty and Preferences in a Temporal Context 
E. O. Olsen: A Competitive Theory of the Houdng Market: Some Policy Implications 
and Testable H 3 ?potheses 

Sam Pdtzman: The Structure of the Money-Expenditures Rdationship 

C. D. Phe^s: Real and Monetary Determinants of State and Local Government Capital 
Outlays for Highways, 1951-1966 

Joel Popkin; The Determinants of the Fordgn-Domestic Investment Mix of U.S. Manu¬ 
facturers 

R. J. Ruffin: Tariffs, Intermediate Goo(^ and Domestic Protection 
J. M. Schaeffer: Clothing Exemptions and Sales Tax Regressivity 

M. P. Todaro: A Model of Labor Migration and Urban Unemployment in Less Developed 
Countries 

J. H. Wood: Expectations and the Demand for Bonds 
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Test of Understanding in College Economics 

Pursuant to a suggestion by the Association’s Committee on Economic Education, a 
Test of Understanding in College Economics has been developed and published by the 
Joint Council on Economic Education, and is now available from The Psychological 
Corporation, 304 East 45th Street, New York, New York 10017. It is in two parts. 
Part I, emphasizing macroeconomics, is on the content of a typical first semester of 
college economics. Part IE, emphasizing microeconomics, is for the ts^ical second semester. 
Two equivalent forms, A and B, are available for each Part Each of the four forms can 
be administered in one class hour. Comparative data for a national sample of students 
at 54 American colleges are included in an accompanying Manual. Specimen sets of all 
four forms, the Manual, and scoring keys cost $4.00. A package of 25 reusable test book¬ 
lets is $7.50 ($7.00 in orders of ten or more packages). A package of 50 answer sheets is 
$3.00 ($2.70 in orders of ten or more packages). 

The Test was prepared under supervision of a committee consisting of G. L. Bach, 
William G. Bowen, Paul L. Dressel, Rendigs Fds, R. A. Gordon (1965-67), B. F. Haley 
(1967-68), Paul A. Samuelson, and (Jeorge J. Stagier. 

One major objective is to provide a widely accepted measurement instrument that will 
facilitate comparison of the ^ectiveness of alternative teaching approaches and materials 
on different campuses. The AEA Committee on Economic Education (G. L. Bach, Chair¬ 
man, Stanford University) will appreciate being advised of the results of such experiments. 

A nnouncements 

The Federal Reserve is putting renewed stress on the need for improving the scope and 
quality of measures of price change. This is being attempted in order to permit a better 
understanding of the forces leading to such changes, and the impact of alternative monetary 
and fiscal policies on the price level. 

To accomplish these objectives, the Board has initiated a broad research program focus¬ 
ing on the conceptual and operating problems in the development of price measures 
needed for policy formulation. For this purpose, the services of a panel of distinguished 
scholars have b^ enlisted to work with the Board’s staff in encouraging ad^tional 
research in the area of prices. In some cases, it may also be possible for the Federal 
Reserve to devote a limited amount of finandal resources toward the initiation of price 
research projects by private individuals which otherwise could not be started. 

The interests of the pand, and of the Federal Reserve, are not limited to any one area 
of research, but range over a wide variety of topics. For information on the Committee 
and its activities, or to inquire about finandal support for research projects, write to 
Alexander J. Yeats, Secretary, Federal Reserve Board Committee on Price Measurement, 
Board of Governors of the Federal Reserve System, Washington, D.C. 20551. 


A Visiting Lecturer Program in Statistics has been organized for the sixth successive 
year. The program is sponsored jointly by the prindpal statistical organizations in the 
United States, the American Statistical Association, the Biometric Sodety and the Institute 
of Mathematical Statistics. The National Sdence Foundation provides partial finandal 
support Leading teachers and research workers in statistics—from universities, industry 
and government—^have agreed to participate as lecturers. Lecture topics indudie subjects 
in experimental and theoretical statistics, as well as in such related areas as probal^ty 
theory, information theory and stochastic modds in the ph 3 rsical, biological, and social 
sdences. The purpose of the program is to provide mformation to students and college 
faculty about the nature and scope of modem statistics, and to provide advice about 
careers, graduate study, and college curricula in statistics. Inquiries diould be addressed 
to: Visiting Lecturer Program in Statistics, Department of Statistics, Mathematical Sciences 
Building. Purdue University, Lafayette, Indiana 47907. 


Authors of papers for possible indusion in the Medical Care Section Program of the 
next annual meeting of the American Pubfic Health Association (November 11-14, 1969 
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at Philadelphia, Pa.)* may obtain standard abstract forms from Dr. Donald C. Riedel, 
Yale Univeisity School of Medicine, 60 College Street, New Haven, Connecticut 06510. 
Two types of papers will be considered: research reports and descriptions of programs or 
demonstrations. The deadline for submitting abstracts is April IS, 1969. Those whose 
papers are selected for the program will be notiJ&ed in early June. 


DissertaUon Research Award Program for 1969, The Awards Committee of the Council 
on Consumer Information has set a February 1, 1969 deadline for submission of papers 
to be considered for the award of $100. The competition is open to graduate students and 
recent graduates reporting dissertation research on consumer problems completed in 1967, 
1968 or 1969. Each paper diould be prepared in professional journal form and should not 
exceed IS ty^d, double-spaced pages in length. The authors of outstanding papers will be 
invited to present their papers at the annual conference and all papers will be considered 
for publication in the Journal of Consumer Afairs, Five copies of the entries should be 
mailed to the chairman, Dr. Marguerite C. Burk, Department of Agricultural Economics, 
University of Minnesota, St. Paul, Minnesota SSlOl. Other members of the Awards Com¬ 
mittee are Dr. Mabel Rollins, of Cornell University, and Dr. Barbara Reagan, of Southern 
Methodist University. 

Deaths 

Karl L. Anderson, Middlcbury College, July 1968. 

Warren B. Catlin, professor emeritus of economics, Bowdoin College, July 10, 1968. 

Frank Qst, fall 1967. 

John W. Corddl, associate professor of economics. University of Arizona, January 23, 
1968. 

Hubert H. Frisinger, Toledo, Ohio. 

rhoUk A. Han, Jr., professor of economics, Yale University, October 1968. 

Raphael Margolin, June 11,1968. 

Migud Sidrauski, asastant professor of economics, Massachusetts Institute of Tech¬ 
nology, September 1,1968. 

Retirements 

W. Ellison Chalmers, professor, department of economics and Institute of Labor and 
Industrial Rdations, University of Dlinois, September 1968. 

Paul R. Olson, professor of economics, Univeraty of Iowa, July 1, 1968. 

Visiting Foreign Scholars 

Albert A. Breton, London School of Economics; visiting associate professor of economics. 
University of Washington, summer 1968. 

Kevin Ointon, London School of Economics: visiting lecturer in economics. University 
of Maryland. 

Carlos Do Cugis, Bocconi University, Milan: visiting professor of economics, Wichita 
State Universty. 

Nicos E. Devleto^ou, London School of Economics: visiting professor of economics. 
University of California, Los Angdes, winter quarter 1968. 

David HorwdI, University of Southampton, England: ^siting as^tant professor, 
Northwestern Univeraty, fall 1968, 

Alex P Jacquemin, University de Louvain, Bdgium: visiting assistant professor of 
budness, government and society, Univeraty of Washington, fall 1968. 

Luud M. StaDaert, Netherlands Institute of Business, Breukden, The Netherlands: ex¬ 
change professor, Coll^ of Business Administration, University of Oregon, 1967-68, and 
visiting professor, ^ring 1969. 

Vivian C. Waldi, Sir George WiBiams University, Montreal: vidting professor of eco¬ 
nomics, University of Wadnngton. 
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Promotions 

Jerald Barnard: associate professor of economics, University of Iowa. 

Clifford M. Baumback; professor of business administration, University of Iowa. 
Dwijaraj Bhattacharya: assistant professor of economics, University of Toledo. 

G. Knight Boyer: assistant professor of economics, USAF Academy. 

Henry T, Buechel: professor of economics, University of Washington. 

Kee H Choi: associate professor of economics, College of William and Mary. 

Don J. DeVoretz: assistant professor, department of economics and commerce, Simon 
Frazer University. 

Margaret B. Dray: assistant professor of economics, Chicago City College—^The Loop 
College. 

Richard D. Duckworth: assistant professor of economics, USAF Academy. 

Betty G. Fishman: assistant professor of econmoics, West Virginia University. 

Robert Foster: associate professor of economics, Wichita State University. 

William J. Frazer: professor of economics, University of Florida. 

Martin A. Garrett, Jr.: associate professor of economics. College of William and Mary. 
Eva Garzouzi: associate professor of economics, Ithaca College. 

Herman L. Gilster: assistant professor of economics, USAF Academy. 

Irving J. Goffman: professor of economics. University of Florida. 

Robert G, Gough: assistant professor of economics, USAF Academy. 

James A. Gross: associate professor of industrial and labor relations. New York State 
School of Industrial and Labor Relations, Cornell University. 

John D. Guilfoil: associate professor of economics, School of Commerce, New York 
University. 

James B. Herendeen: associate professor of econoxnics, Pennsylvania State University. 
James E. Hibdon: professor of economics, University of Oklahoma, 

Fred C. Hung: professor of economics, University of Hawaii. 

Hui-Min (Henry) Hwang: associate scientist in agricultural economics, University of 
Minnesota. 

James Jeffers: associate professor of economics, University of Iowa. 

DudlQr D. Johnson; assistant professor of economics, Dartmouth College. 

Jerzy F. Karez: professor of economics, Univeraty of (California, Santa Barbara. 

Israel Kirzner: professor of economics, School of Commerce, New York University. 
Philip A. Klein; professor of economics, Pennsylvania State University. 

L. Emil Kreider; assistant professor of economics, Southern Illinois University. 

L. F. Kristjanson; professor, department of economics and political science, Univeraty 
of Sa^tchewan, Saskatoon. 

Melvin Leiman: associate professor of economics, State University of New York at 
Binghamton. 

E. Scott Maynes: professor of economics, Univeraty of Minnesota. 

Danid McFadden: professor of economics. University of California, Berkdey. 

Robert R. Miller; associate professor of business administration. University of Iowa. 
Michad Molitoris, Jr.: assistant professor of economics, USAF Academy. 

(krald L. Nordquist; professor of economics, University of Iowa. 

C^rge L. Perry: professor of economics, University of Minnesota. 

Richard D. Raymond: assodate professor of economics, West Virginia University. 
Marcd K. Richter: professor of economics, University of Minnesota. 

Warren C. Robinson: professor of economics, Penn^lvania State University. 
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Edwin L. Rogers: assistant professor of economics and business administration, Univer¬ 
sity of North Carolina at Charlotte. 

Robert J. Saunders: associate professor of economics, West Virginia University. 

Larry Sgontz: associate professor of economics, University of Iowa. 

Ahmad H. Shamseddine: assistant professor of economics, Elizabethtown College. 

Calvin D. Siebert: associate professor of economics, University of Iowa. 

Zane Spindler: assistant professor, department of economics and commerce, Simon 
Fraser University. 

Bruno Stein: professor of economics, Washington Square College of Arts and Science, 
New York Univeraty. 

Thomas C. Turner: assistant professor of economics and business administration, Uni¬ 
versity of North Carolina at Charlotte. 

Martin A. Ulrich: assistant professor, department of economics and commerce, Simon 
Fraser University. 

Ingo Walter: associate professor of economics, University of Missouri—St. Louis. 

Larkin B. Warner: professor of economics, Oklahoma State Univetrsity. 

Royce J, Watts: assistant professor of economics, West Virginia University. 

Herbert D. Werner: associate professor of economics, University of Missouri—St. Louis. 

Caiman R. Winegarden; associate professor of economics. University of Toledo. 

Shih-Yen Wu: professor of economics, University of Iowa. 

Yeong-Her Yeh: associate professor of economics, University of Hawaii. 

Administrative Appointments 

Eric Axilrod: chairman, department of economics, Washington and Jefferson College. 

LoweU R. Bassett: acting director. Institute for Economic Research, department of 
economics, Univeraty of Washington. 

Frederick W. Bell, Qark University: chief. Branch of Economic Research, Bureau of 
Commercial Fisheries, Department of the Interior. 

PhQip M. Carroll, Colorado State University: professor and associate director. Defense 
Management Center, Continuing Education Division, College of Administrative Science, 
Ohio State University. 

John J. Casson, Jr., The United Corporation: economist. Research Institute Investors 
Service. 

Dale L. Cramer: head, department of economics, University of Alabama, succeeding 
R. M. Havens, who remains as associate dean for international programs and professor 
of economics. 

Jon S. Cunnyngham: acting chairman, department of economics, Ohio State University. 

Albert L. Danielsen: vice chairman, department of economics, University of Georgia. 

Daniel E. Diamond: professor of economics and associate dean, School of Commerce^ 
New York University. 

William L. Dorries: chairman, department of economics. East Texas State University. 

Walter L. Eisenberg: chaimoan. Faculty Council of Hunter College of the City University 
of New York. 

Eugene F. Elander: associate professor and chdrman, department of business, Atlantic 
Community College. 

Robert J. Ellis: director. Business Research Bureau, Southern Illinois University 

H. M. Gitdman, College of William and Mary: chairman, department of economics, 
Addphi University. 

William F. Hdlmuth, Jr., Oberlin College: Deputy Assistant Secretary of the Treasury 
for Tax Poli<y. 
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Sidney Herman: assistant dean, College of Liberal Arts, Northeastern University. 

John R. Hodges: chairman, department of economics, University of Missouri—Kansas 
City. 

Charles Hoffmann: provost for the social sciences, State University of New York at 
Stony Brook. 

Gerlof Homan, Bank of America, San Francisco: associate professor of economics and 
director, Bureau of Business and Economic Research, University of Oklahoma. 

Graham M. Johnson: dean. School of Business Administration, East Texas State Uni¬ 
versity. 

Robert A. Kavesh, Graduate School of Business, New York University: chairman, 
department of economics, School of Commerce, New York University. 

Stephen R. Lewis, Jr.: acting provost, Williams College. 

Melvin Lurie: chairman, department of economics. University of Wisconsin—^Milwaukee. 

Robert A. Lynn: dean. College of Commerce, Kansas State University. 

K. B. Marx: chairman, department of economics, School of Business, Western Illinois 
University, July 1,196a 

Kenneth R. McCord: chairman, department of accounting, East Texas State University. 

William L. Miller: chairman, department of economics. University of Georgia. 

Charles T. Moore: assistant vice president for planning. University of Alabama. 

Egon Neuberger: chairman, department of economics, State University of New York 
at Stony Brook. 

Allan V. Palmer: chairman, division of economics and business administration, University 
of North Carolina at Charlotte. 

Treazie A. Pressley: chairman, department of marketing-management, East Texas State 
University. 

Allan G. Pulsipher: assistant director of RETAP program. Southern Illinois University. 

Melvin Rothbaum: director, Institute of Labor and Industrial Rdations, University of 
Illinois. 

Donald R. Sheriff: professor and director. Center for Labor and Management, University 
of Iowa. 

Anthony Sinicropi: associate professor and associate director, Center for Labor and 
Management, University of Iowa. 

Edward R. Sopiarz: acting chairman, department of economics. University of Toledo. 

Louis Winnick: deputy vice president. National Affairs division, Ford Foundation. 

Appointments 

Martin E. Abel, U.S. Department of Agriculture: professor of agricultural economics, 
University of Minnesota, 

Bernhard J. Abrahamsson: associate professor of economics and buriness administration. 
University of Alaska. 

Assibi O. Abudu: assistant professor of economics. University of Hawaii. 

Arthur J. Alexander: economics department. The RAND Corporation. 

Robert L. Allen, University of Oregon: professor of economics, University of Missouri— 
St. Louis. 

Osama A. Al-Zand: research associate, department of agricultural economics, University 
of Minnesota; Minnesota-overseas assignment, Agency for International Development, 
Tuniria, 1968-70. 

Takeshi Amemiya: associate professor of economics, Stanford University. 

I. B. Anderson: assistant professor, department of economics and political science, Uni¬ 
versity of Saskatchewan. 

Kent P. Anderson; economics department. The RAND Corporation. 
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David B. Ashby: asdstant professor of economics. University of HawaiL 

Thomas Baird, Lo ui s i a n a State University: Fourth National Bank Distinguished Pro¬ 
fessor of Money and Banking, Wichita State University. 

TOUiam Baird, Whittenbeig University: associate professor of economics, College of 
Wooster. 

Stephen E. Baldwin, University of Washington: visiting lecturer, department of eco¬ 
nomics, Heriot-Watt Univeraty, Edinburgh, Scotland. 

Gilbert Banner, University of Tennessee: associate professor of economics, Knoxville 
College. 

David P. Barkin: assistant professor, Washington Square College of Arts and Science, 
New York University. 

Ronald Bearden: instructor in quantitative management science, University of Houston. 

Douglas T. Beebe: assistant professor of economics, University of Georgia. 

Lewis C. Ben, Western Kentucky University: professor of economics, West Virginia 
Univeraty, and fiscal consultant to the West Virginia Legislature. 

Charles A. Berry: assistant professor. University of Cindnnati 

Richard E. Bilsborrow: lecturer, Washington Square College of Arts and Science, New 
York University. 

Eleanor Birch; assistant professor of business administration, University of Iowa. 

John H. Bidiop: lecturer, Washington Square College of Arts and Science, New York 
University. 

Erwin A. Blackstone; assistant professor of economics, Dartmouth College. 

Walter Block: instructor in economics. State University of New York at Stony Brook. 

Gary P. Brinson: instructor in business administration, Washington State University. 

Robert Britt, Smith College: assistant professor of economics, West Virginia University. 

Robert L. Brittingham: instructor in economics, Saint Louis University. 

Ira Brous: assistant professor of economics, Ithaca College. 

Joe E. Brown; professor of economics, University of Missouri—Kansas City. 

John W. Budina, Jr., Stetson University; associate professor of business administration, 
Florida Technologic^ University. 

John E. Buehler, Florida State University: assistant professor of economics, University 
of Arizona. 

Thomas W. Byplay: instructor, division of economics and business administration, 
University of North Carolina at Charlotte. 

A. Camacho: visiting associate professor. School of Business Administration, University 
of California, Berkdey. 

Steven Canby: social sdence dQMutment, The RAND Corporation. 

Douglas G. Carman, Southern Methodist University; assistant professor of economics, 
East Texas State University. 

Stephen J. Carroll; economics dQ>artment, The RAND Corporation. 

Laurence C. Chau; assistant professor of economics, University of EEawaii. 

Elizabeth M. Qayton, University of Washington: ass i stant professor of economics, 
University of Mssouri—1^ Louis. 

Ann H. Coffey, Johns Hopkins Univerdty: assistant professor. Western Maryland Cal- 
lege. 

Robert Cohen, Brooklyn College: research economist, McGraw-BfiH Publications. 

William S. Comanor, Harvard University; associate professor of economics, Graduate 
School of Business; coi^esy a^^intment, department of economics, Stanford University. 

Salvatore Comitmi; associate professor of economics. University of HawaiL 

Charles A, Cooper: economics department. The RAND CorporadDn. 

William R. Cooper: instructor, d^artment of economics, Northern Michigan Umwsxty, 
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Taylor K. Cousins: assistant professor of economics^ College of William and Mary. 

Bud Crewdson, Upper Midwest Research Bevdopment Council: assistant professor and 
extension specialist of agricultural economics and agricultural extension service. University 
of Minnesota. 

John R. Darling, Jr., University of Alabama: associate professor of marketing, University 
of Missouri. 

Abraham S. David: visiting associate professor of economics and member of Carolina 
Population Center, University of North Carolina. 

Paul M. Davis: assistant professor of accounting, Univeraty of Kentucky. 

Edwin R. Dean: associate professor of economics, Queens College of the City University 
of New York. 

Philip M. DeMoss: assistant professor of economics, University of Missouri—Kansaa 
City. 

Bruce F. De Vine: instructor in economics, Pomona College. 

William M. Dickson, Western Washington State College: visiting associate professor, 
department of economics and commerce, Simon Fraser University. 

William H. Dinkins: assistant professor of economics and accounting, University of 
Alaska. 

Avinash K. Dixit: acting assistant professor of economics, University of California, 
Berkeley. 

Richard Dusansky: assistant professor of economics. State University of New York at 
Stony Brook. 

Brenda B. Eddy: instructor in budness administration, Ithaca College. 

Howard S. Ellis, University of California, Berkeley: visiting professor of economics, 
Pomona College. 

Donald Epley: instructor in economics, Wichita State University. 

John S. Evans: lecturer in economics. University of Alabama. 

Richard A. Fey: assistant professor of managerial economics, College of Business Ad¬ 
ministration, Boston University. 

Earl M. Foster: assistant professor of finance, College of Business Administration, 
Boston University. 

Dale R. Funderburk, Oklahoma State University: assistant professor of economics, 
East Texas State University. 

Subrata Ganguly: instructor in economics, University of Virginia. 

Louis C. Gasper: assistant professor of economics. College of Business and Public Ad¬ 
ministration, University of Arizona. 

Meredith B. Givens: Ford Foundation, manpower adviser to the Government of Ghana. 

Nancy Gordon: acting assistant professor of economics, Stanford University. 

Stephen Grace: instructor in quantitative management science. University of Houston. 

Hugh R. Granade, University of Florida: assistant professor of economics. University 
of Tennessee. 

David H. Greenberg, The RAND Corporation: special appointment to the President’s 
Commission on Income Maintenance. 

Douglas F. Greer: assistant professor of economics. University of Maryland 

Frank R. GrlHo: assistant professor of economics, Brooklyn College of the Qty Uni¬ 
versity of New York. 

Roy J. Grohs: instructor in economics, Washington State University. 

William D. Gunther; lecturer in economics, University of Alabama. 

James D. Gwartney, University of Washington: assistant professor, Florida State Uni¬ 
veraty. 
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John F. Hanieski, Purdue University: assistant professor of economics, University of 
Missouri—St. Louis. 

Alvin J. Harman: economics department. The RAND Corporation. 

Clark A. Hawkins, Florida State University: associate professor of economics and finance, 
University of Arizona. 

Bonnie Hickle: instructor in economics, Wichita State University. 

John J. Hooker, The Catholic University of America: associate professor of economics, 
University of Texas at El Paso. 

Thomas D. Hopkins: assistant professor of economics, Bowdoin College. 

E. Jay Howenstine, International Labour Of&ce, Geneva: urban economist, U.S. Depart¬ 
ment of Housing and Urban Development, Washington, D.C. 

Ching-ju Huang: visiting lecturer in economics and member of Carolina Population 
Center, University of North Carolina. 

Joseph M. Jadlow, Jr.: assistant professor of economics, Oklahoma State University. 

Peter J. Kalman: associate professor of economics, State University of New Yoik at 
Stony Brook. 

John S. Kaminarides: assistant professor of economics, Arkansas State College. 

W. E. Kamps: lecturer, department of economics and political science. University of 
Saskatchewan, Saskatoon. 

Donald Keesing: associate professor of economics, Stanford University. 

Peter E. Kennedy, Cornell University: assistant professor, department of economics and 
commerce, Simon Fraser University. 

Virgil Ketterling: department of economics, University of North Dakota. 

Hi Kim: assistant professor of economics, Lamar State College. 

Robert J, Kirk, Iowa State University: assistant professor of economics, University of 
Missouri—St Louis. 

Erich KlinkmuUer, University of Arizona: associate professor of economics. Saint Louis 
University. 

James A. Knoblett, University of Tennessee: associate professor of accotmdng, University 
of Kentucky. 

Joseph S. La Casda: associate professor of economics, University of West Florida. 

Helen Locke Ladd: visiting lecturer in economics, Dartmouth College. 

Roland Laing: assistant professor of accounting, Ithaca Collie. 

John Landon: instructor in economics, Case Western Reserve University. 

Charles G. Leathers, West Texas State University: assistant professor of economics. 
University of Alabama. 

Hayne E. Leland: assistant professor of economics, Stanford University. 

Valdean C. Lembke: assistant professor of accounting, University of Iowa. 

Henry Levin: assistant professor, Graduate School of Education; courtesy appointment, 
department of economics, Stanford University. 

An-Yhi Lin, Wisconsin State Univeraty: assistant professor, Southern Illinois University. 

Quentin W. Lindsay: visiting professor of economics and member of CaroHna Popula¬ 
tion Center, University of North Carolina. 

Charles R. Lockyer, Department of Finance, Commonwealth of Kentucky: adjunct 
associate professor of economics. University of B^tucky. 

Henry D. Ljrtton: consultant, Manufactures Diviaon, United Nations Conference on 
Trade and Development, Geneva. 

Donald L. Madden, Midhigan State University: as^tant professor of accounting, 
University of Kentucky. 

John E. Maher: adjunct professor of economics, State Univer^ty of New York at 
Binghamton. 
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Julius Margolis: professor of economics, Stanford University. 

Anne Mayhew, University of Illinois: assistant professor of economics, University of 
Temiessee. 

Edward Mazze, University of Detroit: associate professor of marketing, West Virginia 
University. 

James C. McBrearty: assistant professor of economics, College of Business and Public 
Administration, University of Arizona. 

John J. McCall, The RAND Corporation: professor of economics, University of Cali¬ 
fornia, Irvine. 

R. G. McGiUivray; lecturer, School of Business Administration, University of California, 
Berkeley. 

John Mikesell, University of Illinois: assistant professor of economics. West Virginia 
University. 

John B. Miner, University of Oregon: University of Maryland. 

William R. Moffat, Harvard University: assistant professor of business economics, 
Graduate School of Business, Stanford University. 

John G. Moran: instructor in economics, St Peter’s College, New Jersey. 

Ronald Muller: instructor, department of economics. The American University. 

Jerry R. Murphy: lecturer in business administration, Washington State University. 

Michael Murray: assistant professor of insurance, University of Iowa. 

Frank Musgrave: assistant professor of economics, Ithaca College. 

Howard B. Myers: lecturer m economics, Dou^ass College, Rutgers University. 

Ernest Nadd: acting assistant professor of economics, University of California^ Berkeley. 

John A. Naylor: assistant professor of economics, College of Wooster. 

Walter C. Neale, University of Texas: professor of economics. University of Tennessee. 

Raymond P. Neveu: assistant professor of finance. University of Cincinnati. 

Joseph P. Newhouse: economics department. The RAND Corporation. 

Lawrence P. Nordell: visiting assistant professor of economics. State University of 
New York at Stony Brook. 

J. R. Norsworthy, University of Illinois, Chicago: assistant professor. Temple University. 

Hugh S. Norton: Dewey S. Johnson Professor of Economics, University of South 
Carolina. 

Mrs. Attiat Ott, Southern Methodist University: visiting associate professor of economics, 
University of Maryland. 

Lucian W. Palmer; assistant professor of economics. University of Southwestern Louisi¬ 
ana. 

Albert W. Patrick, University of Tennessee: professor of accounting, University of 
Kentucky. 

AHen L. Peannan, Michigan State University: assistant professor of economics, Uni¬ 
versity of Tennessee. 

Lewis Perl: labor economics and income security department, New York State School 
of Industrial and Labor Rdlations, Cornell University. 

R. D. Peterson, University of Idaho: Colorado State University. 

Thomas A. Petit, University of Arizona: professor, department of economics and com¬ 
merce, Simon Fraser University. 

E. S. Phillips: a s s i sta nt professor of economics, University of Missouri—Kansgci City. 

Richard Pollock: asdstant professor of economics, University of HawaiL 

Edward J. Powers: as sis ta nt professor of economics. Northern Mchigan University. 

lifildred Pryor, University of Mississippi: assistant professor of management, East Texas 
State University. 
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George Psachoropoulos: assistant professor of economics, University of Hawaii. 

Clark R. Puckett, State University of New York at Brockport: senior economist, Euro¬ 
finance, Paris, France. 

Donald E. Pursell, Duke University; assistant professor of economics, West Virginia 
University. 

Edward W. Reed, College of Business Administration, University of Oregon; economist, 
U.S. National Bank of Oregon, Portland. 

Daniel P. Remington: assistant professor of business administration, Washington State 
University. 

Peter Riesz; assistant professor of bu^ess administration. University of Iowa. 

Blaine A. Ritts; assistant professor of accounting, University of Iowa. 

Richard W. Roehl: assistant professor of economics. University of California, Berkeley. 

August J. Rogers III: instructor in economics, University of Wisconsin—^Milwaukee. 

Paul H. Rubin: assistant professor of economics, University of Georgia. 

Asit Sarkar: assistant professor of economics. University of Texas at Arlington. 

Kyohei Sasaki: visiting professor, Graduate School of Business, Rutgers-—The State 
University. 

John L. Scadding: asastant professor of economics, Stanford University. 

George R. Schink: lecturer in economics. University of Maryland. 

William Schneider, Jr.; professional staff, Hudson Institute, Croton-on-Hudson, New 
York. 

Mathew D. Shane, Purdue University: assistant professor of agricultural economics. 
University of Minnesota. 

A. Ross Shepherd: associate professor of economics. University of Missouri—Kansas 

aty. 

Samuel B. Sherrill: instructor in economics, University of Cincinnati. 

Richard E. Slitor, University of Massachusetts: Of&ce of Tax AnaJj^is, Treasury De¬ 
partment, Washington, D.C. 

Frank A. Sloan: economics department, The RAND Corporation. 

Allan D. Spritzer: lecturer in industrial relations. School of Commerce and Bu sin ess 
Administration, University of Alabama. 

John K. Steingraber; instructor in business administration, Washington State Univeraty. 

Larry Steinhauer, University of Chicago: assistant professor, Florida State University. 

Herman 0. Stekler: professor of economics, State University of New York at Stony 
Brook. 

Ed. Strader, University of Oklahoma: assistant professor of management, East Texas 
State University. 

Mary A. Streeter; lecturer in accounting, Ithaca College. 

Raymond Struyk, Wadiington University: assistant professor of economics, Livingston 
College, Rutgers University; continuing on research staff, National Bureau of Economic 
Research. 

Robert C. Stuart, University of Wisconsin and Russian Research Center, Harvard Uni¬ 
versity: assistant professor of economics, Douglass College, Rutgers—The State University. 

Abraham Subotnik, Stanford Food Research Institute: research associate, department 
of agricultural economics, University of Minnesota. 

Ephriam F. Sudit: instructor in economics, State Univeraty of New York at Stony 
Brook. 

Norman Sun, International Christian University: professor of economics, Temple 
Univeraty. 

Jack J. Tawil: asastant professor of economics, University of Hawaii. 
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Azriel Teller, Univerrsity of Illinois, Chicago: assistant professor, Temple University. 

David L. Thomasson: assistant professor of economics, Sam Houston State College. 

Alfred E. Toth: assistant professor of managerial economics, College of Business Ad¬ 
ministration, Boston University. 

Francisco A. Trevino: visiting assistant professor of economics, College of Business & 
Public Administration, University of Arizona. 

Theodore Tsukahara, Jr., California State College at San Francisco: acting assistant 
professor of economics, Pomona College. 

Yien-I Tu, University of Calgary, Alberta: associate professor of economics, College 
of Business Administration, University of Arkansas. 

Herman Van Wersch: research associate, department of agricultural economics, Univer¬ 
sity of Minnesota; Minnesota-overseas assignment. Agency for International Development, 
Tunisia, 1968-70. 

Justin Voss: instructor, department of economics, The American University. 

Richard E. Wagner: associate professor of economics, Tulane University. 

Joseph J. Walka: assistant professor of economics. College of Business & Public Admin¬ 
istration, University of Arizona. 

Charles Waldauer, University of Delaware: assistant professor of economics, Garemont 
Colleges. 

S. E. Wallace: instructor, department of economics and political science, University of 
Saskatchewan, Saskatoon. 

Dale Weigel: assistant professor of business administration. University of Iowa. 

Arthur S. Weinberg; instructor in economics, Bates College. 

Steven J. Weiss: assistant professor of economics, University of Toledo. 

Paul Wells, University of Illinois: visiting professor, department of economics and 
commerce, Simon Fraser University. 

David Whitcomb: cost analysis department. The RAND Corporation. 

John P. White: logistics department, The RAND Corporation. 

Robert E. Willard, Nevada Southern University: assistant professor of economics, 
University of Texas at El Paso. 

Robert G. Williams: assistant professor, division of economics and business administra¬ 
tion, University of North Carolina at Charlotte. 

Barry D. Wood: instructor in economics. Northern Michigan Univeraty. 

Max S. Wortman, Jr., University of Iowa: professor of management and industrial 
relations. University of Massachusetts. 

Frank C. Wykoff, University of California, Berkeley: assistant professor of economics, 
Pomona College. 

Donald J. Yankovic: assistant professor of economics. University of Toledo. 

I. N. Yoon: associate professor of economics, Wichita State Univerrity. 

Leaves Jor Special Appointments 

Abram Bergson, Harvard University: visiting professor of economics, Stanford University. 

Thomas C. Campbdl, West Virginia University; Ford Foundation grant, advisor to the 
Ministiy of Economic Planning and Development, Government of Kenya, 1968-1970. 

Marten S. Estey, University of Pennsylvania: labor economist, Council of Economic 
Advisers. 

Robert E. Evenson, University of Minnesota; visiting professor of economics, Southern 
Melodist University. 

William J. Frazer, University of Florida: returned from two year leave at Federal 
Reserve Bank of Chicago and Univeirity of Kentucky. 

Joe R. Fiitzmeyer, University of Iowa: assistant to the executive vice president, American 
Institute of Certified Public Accountants. 
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Eliyahu Kanovsky, State University of New York at Stony Brook: fellow, Middle 
East Institute, Harvard University. 

Max R. Langham, University of Florida: visiting professor of agricultural economics, 
University of Minnesota. 

Robert Lekachman, State University of New York at Stony Brook: fellow in law and 
economics, Harvard Law School. 

John N. McKinney, Simon Fraser Univeraty: visiting associate professor, Sacramento 
State College. 

John M. Munro, Simon Fraser University: department of regional planning. Middle 
East Technical University. 

Robert Piron, Oberlin College: UNESCO consultant to the Institute of Economic De¬ 
velopment, Istanbul University, Turkey, fall 1968. 

Gustav Schachter, Northeastern University: OECD consultant, Ankara, Turkey and 
lecturer in economics at Middle East Technical University. 

Martin Segal, Dartmouth College: research staff, International Labour Organization, 
Geneva. 

Larry Sgontz, University of Iowa: Joint Council on Economic Education, New York. 

Robert E. Smith, University of Oregon: President’s Committee on Price Stability, 
Washington, D.C. 

Vladimir Stoikov, University of Illinois: visiting professor, New York State School 
of Labor and Industiial Relations, Corndl University. 

Paul Wonnacott, University of Maryland: senior staff. President’s Council of Economic 
Advisers. 

Resignations 

Howard S. Dye, University of Arizona, June 30,1968. 

K. L, Gupta, University of Sadaitchewan, July 1, 1968. 

Toussaint S. Ho6evar, Florida State Univeraty, September 1968. 

Martin B. Johnson, University of Washington. 

K. Laycock, University of Saskatchewan, July 1,1968. 

R. Nimeh, University of Saskatchewan, July 1,1968. 

Roger L. Ransom, University of ’^^rginia. 

K. J. Rea, University of Sadtatchewan, July 1,1968. 

John A. Shubin, School of Commerce, New York University, August 31, 1968. 

Mdvin Stone, University of North Dakota. 

Lee Van Zant, University of Texas at El Paso, June 1968. 

MisceUaneous 

W. Robert Brazdton, University of Missouri—Kansas City: president. Southwestern 
American Association for the Advancement of Slavic Studies, 196S»1969. 

Frank J. Smith, University of Minnesota: awarded the American Agricultural Economics 
Association’s Distinguished Extension Program Award for 1968. 










